One in six couples have an unwanted delay in conception. Roughly half of these couples will conceive either spontaneously or with relatively simple advice or treatment. The other half remain subfertile and need more complex treatment, such as in vitro fertilisation and other assisted conception techniques; about half of these will have primary subfertility.
One in six couples have an unwanted delay in conception. Roughly half of these couples will conceive either spontaneously or with relatively simple advice or treatment. The other half remain subfertile and need more complex treatment, such as in vitro fertilisation and other assisted conception techniques; about half of these will have primary subfertility.
Most couples presenting with a fertility problem do not have absolute infertility (that is, no chance of conception), but rather relative subfertility with a reduced chance of conception because of one or more factors in either or both partners. Most couples with subfertility will conceive spontaneously or will be amenable to treatment, so that only 4% remain involuntarily childless. As each couple has a substantial chance of conceiving without treatment, relating the potential benefit of treatment to their chances of conceiving naturally is important to give a realistic appraisal of the added benefit offered by treatment options.
Chance of spontaneous conception
Conception is most likely to occur in the first month of trying (about a 30% conception rate). The chance then falls steadily to about 5% by the end of the first year. Cumulative conception rates are around 75% after six months, 90% after a year, and 95% at two years. Subfertility is defined as a failure to conceive after one year of unprotected regular sexual intercourse. It is usually investigated after a year, although for some couples it may be appropriate to start investigations sooner. The likelihood of spontaneous conception is affected by age, previous pregnancy, duration of subfertility, timing of intercourse during the natural cycle, extremes of body mass, and pathology present. A reasonably high spontaneous pregnancy rate still occurs even after the first year of trying.
Age
A strong association exists between subfertility and increasing female age. The reduction in fertility is greatest in women in their late 30s and early 40s. For women aged 35-39 years the chance of conceiving spontaneously is about half that of women aged 19-26 years. The natural cumulative conception rate in the 35-39 age group is around 60% at one year and 85% at two years.
This marked, age related decline in spontaneous conception is also mirrored in the outcome of assisted conception treatment. Recent evidence shows that male fertility also declines with age. Genetic defects in sperm and oocytes that are likely to contribute to impaired gamete function and embryonic development increase with age. The age related decline in female fecundity is caused by a steadily reducing pool of competent oocytes in the ovaries.
Duration of subfertility
The longer a couple has to try to conceive, the smaller the chance of spontaneous conception. If the duration of subfertility is less than three years, a couple is 1.7 times more likely to conceive than couples who have been trying for longer. With unexplained subfertility of more than three years, the chances of conception occurring are about 1-3% each cycle.
Definitions of subfertility
Subfertility is a failure to conceive after one year of unprotected regular sexual intercourse. Subfertility can be primary or secondary Primary subfertility-a delay for a couple who have had no previous pregnancies Secondary subfertility-a delay for a couple who have conceived previously, although the pregancy may not have been successful (for example, miscarriage, ectopic pregnancy) 
Is subfertility getting more common?
Fecundity rates may be declining. However, it is difficult to separate changes in social behaviour and trends in delaying starting a family from other factors that might reduce the chance of conception, such as environmental factors. Several studies have reported a steady decline in mean sperm counts over the past few decades in Europe and the United States. They also reported that the incidence of testicular tumours, cryptorchidism, and hypospadias is increasing. Skakkebaek et al (1994) have suggested that a rise in environmental oestrogenic pollutants may be causing these changes.
Major causes of subfertility
The major causes of subfertility can be grouped broadly as ovulation disorders, male factors (which include disorders of spermatogenesis or obstruction), tubal damage, unexplained, and other causes, such as endometriosis and fibroids. The proportion of each type of subfertility varies in different studies and in different populations. Tubal infertility is more common in those with secondary subfertility and in populations with a higher prevalence of sexually acquired infections.
Factors affecting fertility
Increased chance of conception x Woman aged under 30 years x Previous pregnancy x Less than three years trying to conceive x Intercourse occurring during six days before ovulation, particularly two days before ovulation x Woman's body mass index (BMI) 20-30 x Both partners non-smokers x Caffeine intake less than two cups of coffee daily x No use of recreational drugs Reduced chance of conception x Women aged over 35 years x No previous pregnancy x More than three years trying to conceive x Intercourse incorrectly timed, not occurring within six days before ovulation x Woman's BMI < 20 or > 30 x One or both partners smoke x Caffeine intake more than two cups of coffee daily x Regular use of recreational drugs Being underweight and exercising excessively can increase the risk of anovulation, subfertility, and intrauterine growth retardation in pregnancy Obesity is also associated with an increased risk of miscarriage and obstetric complications such as hypertension, gestational diabetes, thromboembolism, and complicated delivery It has been estimated that smokers are 3.4 times more likely to take more than a year to conceive than non-smokers, and in each cycle smokers have two thirds the chance of conceiving compared with non-smokers
The impact of subfertility
The impact of experiencing difficulty conceiving should not be underestimated for couples presenting with the problem. Many find it stressful to seek professional help for such an intimate problem and feel a sense of failure at having to do so. It is not uncommon for the problem to put a strain on the relationship and many couples experience a deterioration in their sexual relationship which exacerbates the problem. General practitioners can provide invaluable support to couples undergoing investigation and treatment and for those faced with intractable infertility.
Preconception advice
If a couple are considering starting a family they may approach their general practitioner for advice on conceiving. Areas for discussion should include things that may improve the chances of conception or increase the chance of a successful outcome to the pregnancy (by minimising the risk of abnormality or of pregnancy related complications for baby and mother).
Managing subfertility
A couple presenting with a delay in conception should be dealt with sympathetically and systematically according to a locally agreed protocol of investigations. Many of these investigations can be started by the couple's general practitioner and completed in secondary care. A cooperative approach allows prompt diagnosis of the problem, after which a realistic discussion can take place about the prognosis-the couple's chance of conceiving spontaneously and of conceiving with different treatment options. Formulating a plan of action with the couple can help ease some of the distress associated with the problem.
The role of general practitioners
General practitioners are often the first contact for couples concerned about their fertility. They can offer advice and support that can alleviate anxiety. Their role includes giving general preconception advice, taking a history, and starting appropriate tests. They should try to see both partners together, although this may be difficult if they are registered with different practices. However, the couple should be encouraged to approach the problem together and must understand that they will both need investigation. General practitioners can also ensure prompt and appropriate referral, and advise on local services available in secondary and tertiary care and local funding policies for investigation and treatment.
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Preconception advice
Pre-existing medical problems* x Stabilise medical conditions and ensure that medical control is optimal x Check that drugs needed are safe for use in pregnancy and do not affect sperm function x Where appropriate, refer woman to an obstetric physician for advice on implications of the condition in pregnancy
Weight
x Check BMI x Advise on weight gain or loss where BMI is < 20 or > 30 Smoking x Advise both partners to stop smoking Recreational drugs x Advise both partners to stop using recreational drugs Folic acid x Women who are trying to conceive should take folic acid supplements (0.4 mg) daily to reduce the risk of neural tube defects.
Women with a history of neural tube defect or epilepsy should take 5 mg daily
Virology screening x Screen for rubella immunity and offer immunisation to those not immune x Consider screening for HIV and hepatitis B and C in groups at risk Prenatal diagnosis x Tell older women about options for prenatal diagnosis Timing of intercourse x Check couple's understanding of ovulatory cycle and relate most fertile days to the length of woman's cycle x Advise that intercourse occurs regularly. Two to three times a week should cover the most fertile time 
ABC of subfertility Making a diagnosis
Alison Taylor
Couples present at a surgery or clinic because they have not conceived as quickly as they had expected. Some are concerned there may be serious problem that will stop them having a family. Subfertility investigations determine whether a problem exists and enable a rational discussion about options for treatment. The treatment may include waiting for a spontaneous conception. Some of the distress associated with subfertility may be reduced by a prompt and systematic protocol of investigations that allows couples to move quickly to the most appropriate treatment.
Investigations: who and when
Subfertility is defined as failure to conceive after one year of unprotected regular sexual intercourse. Although usually it would be reasonable to start investigations after this time, earlier investigations and referral may be justified where there are important factors in either partner's history. A woman's age is one of the main factors affecting her chance of conception. The chances of most treatments being successful are reduced substantially after a woman reaches 35 years and become negligible by her mid-40s. Hence, if couples are to gain the maximum benefit from the most appropriate treatment, investigations should be started promptly (after six months of trying if the woman is over 35) and completed according to a locally agreed protocol between general practitioners and hospital providers. Couples can then be counselled about the implications of test results, and a management plan agreed that takes into account the test results and the couple's beliefs and wishes.
At initial presentation both partners should have a history taken and be examined. Regular intercourse two to three times a week should be advised, but basal body temperature charts are not helpful and should be avoided.
A rational approach to investigation
Initial investigations should be completed within three to four months and should establish the following points.
x Does the woman ovulate? x If not, then why not? x Is the semen quality normal? x Is there tubal damage or uterine abnormality? Both partners must be investigated because an appropriate plan of management cannot be formulated without considering both male and female factors that may occur concurrently. Initial investigations can be started in the community, with the assessment of tubal patency taking place in hospital
Starting investigations in primary care

Does the woman ovulate and if not why not?
The UK Royal College of Obstetricians and Gynaecologists' guidelines include checking a mid-luteal phase progesterone to confirm ovulation in a regular cycle. Time the sample at the correct phase of the cycle (seven days before expected menses). Where cycles are irregular or the woman has oligomenorrhoea (a cycle length of > 35 days) or polymenorrhoea ( < 25 days),
Couple consulting doctor
Initial investigations that can be done in primary care
Female x Luteinising hormone, follicle stimulating hormone (FSH), and estradiol concentrations-should be measured in early follicular phase (days 2 to 6) x Progesterone test-should be done mid-luteal phase (day 21 or seven days before expected menses) x Thyroid stimulating hormone, prolactin, testosterone test-should be done if woman's cycle is irregular, shortened, or prolonged or if progesterone indicates anovulation x Rubella serology test-should be checked even if the woman has been immunised in past x Cervical smear-should be carried out as normal screening protocol x Transvaginal ultrasound scan-should be done if there is the possibility of polycystic ovaries or fibroids
Male
x Semen sample for analysis-sample should be taken after two or three days' abstinence and repeated after six weeks if abnormal
The female partner of couples presenting with subfertility should have their rubella status checked so that if immunisation is required it will not delay any treatment
Factors that may warrant early referral or investigation* Female x Age > 35 years x Previous ectopic pregnancy x Known tubal disease or history of pelvic inflammatory disease or sexually transmitted disease x Tubal or pelvic surgery x Amenorrhoea or oligomenorrhoea x Presence of substantial fibroids Male x Testicular maldescent or orchidopexy x Chemotherapy or radiotherapy x Previous urogenital surgery x History of sexually transmitted disease x Varicocele *Before a year ovulation is unlikely and so a progesterone test is of little value. Thyroid stimulating hormone, testosterone, and prolactin concentrations need be checked only if cycles are irregular or absent, suggesting anovulation, galactorrhoea, or symptoms of thyroid disorder. Transvaginal ultrasonography is a simple investigation that will detect polycystic ovaries and uterine fibroids. Luteinising hormone, FSH, and estradiol should be checked early in the cycle (days 2 to 6).
Is semen quality normal?
The male partner should have a semen analysis and if some parameters are abnormal, then a second test should be done six weeks later. Ideally the samples should be analysed in the laboratory used by the fertility clinic to which the couple will be referred. More detailed sperm function tests are not needed as a routine part of the initial investigations. The postcoital test is unreliable and is no longer recommended as a routine investigation.
Investigations started in primary care should be completed in a dedicated reproductive medicine or fertility clinic.
Investigations in secondary care
Is there tubal damage or uterine abnormality? Assessment of a woman's tubal status and uterine cavity can be performed by
x Hysterosalpingography (HSG) x Hysterosalpingo-contrast sonography (HyCoSy) x Laparoscopy and dye test with hysteroscopy. Tests for tubal patency should take place in the first 10 days of a cycle to avoid the possibility, however unlikely, of disrupting an early spontaneous pregnancy. Unless cervical screening for chlamydia has been performed, prophylactic antibiotics such as doxycycline and metronidazole should be given to minimise the risk of infection developing after the procedure.
HSG and HyCoSy
HSG and HyCoSy are "dynamic" outpatient investigations done by inserting a catheter into the cervical canal, after which contrast is injected into the uterine cavity. HSG uses real time x ray imaging to follow the flow of contrast into the tubes and spill into the peritoneal cavity, whereas HyCoSy uses ultrasonography. Both give information about the shape of the uterine cavity. HyCoSy gives extra information because an ultrasound scan of the pelvis is performed at the same time, allowing the detection of fibroids or polycystic ovaries.
Laparoscopy and dye test
A laparoscopy and dye test needs general anaesthesia and carries the hazards of laparoscopy. However, it gives information about the degree of any tubal damage present and enables endometriosis to be detected. Additionally, laparoscopic treatment such as diathermy or laser ablation of endometriosis or salpingolysis or salpingostomy may be done at the same time. HyCoSy and HSG can be used as an initial screen, reserving laparoscopy for patients with a history or symptoms indicating a risk of tubal damage or endometriosis, and for those who have an abnormal HSG. If investigation of the male partner shows substantially impaired semen quality, such that assisted conception treatment (for example, intracytoplasmic sperm injection) is likely, tubal assessment may not be needed. However, information about the uterine cavity may be helpful if ultrasonography shows the presence of submucosal fibroids. 
Completing investigations in secondary care
Further investigation of azoospermia in secondary care
Where the initial semen analysis reveals azoospermia a centrifuged sample should be examined for sperm in the pellet. Even if only a few sperm can be identified, intracytoplasmic sperm injection can be offered as effective treatment to circumvent the infertility. If azoospermia is confirmed it is important to distinguish between obstructive and non-obstructive azoospermia.
In obstructive azoospermia, spermatogenesis is normal but there is a block in the epididymis or vas deferens. If congenital absence of vas deferens is suspected, both partners should undergo cystic fibrosis screening because many of these men will carry one of the cystic fibrosis mutations. In non-obstructive azoospermia, spermatogenesis is impaired. This impairment may be caused by testicular failure (so the man's karyotype should be checked and multiple testicular biopsy may show isolated foci of spermatogenesis) or due to a failure to stimulate spermatogenesis by the hypothalamic pituitary axis (hypogonadotrophic hypogonadism). Although rare, this condition should be detected as these patients respond to gonadotrophin treatment.
Interpreting results and discussing treatment options
Female partner
Where the progesterone concentration is low take the following steps.
x Check the length of the cycle in which the sample was taken x Ensure that sample was taken in the mid-luteal phase-that is, seven days before expected period x Ensure that other endocrine tests are completed x An ultrasound scan is valuable to diagnose presence of polycystic ovaries if anovulation is confirmed or the luteinising hormone or testosterone concentrations, or both, are raised x Advise about weight gain or loss to achieve a body mass index (weight (kg)/(height (m)
2 )) of 20-30. This is the key to successful treatment.
A single raised early follicular phase follicle stimulating hormone (FSH) concentration is a poor prognostic indicator for women trying to conceive. It implies a reduced ovarian reserve and the possibility of incipient premature ovarian failure. This is difficult to treat because the response to ovarian stimulation is likely to be poor. Refractory cases may need egg donation.
After an abnormal hysterosalpinogram or HyCoSy, further tubal assessment by laparoscopy will be needed. The main treatment options include:
x Surgery (open or laparoscopic) x Transcervical tubal cannulation x In vitro fertilisation. The choice of procedure will depend on factors such as the degree of tubal damage, the semen quality, and the patient's age. Intrauterine lesions such as submucous fibroids or adhesions need further evaluation by hysteroscopy, at which time they may be resected.
Male partner
Semen samples can vary greatly. If the semen volume is low, check whether collection of the ejaculate was complete. If the first part of the ejaculate, which contains most of the sperm, missed the pot, the results will not be representative. Lubricants for masturbation-for example, soap or KY jelly may be spermicidal and their use should be avoided. If the male partner has difficulty producing a sample by masturbation then a non-spermicidal condom can be used.
Therapeutic drugs that may be associated with impaired spermatogenesis include chemotherapy, sulfasalazine, and cimetidine.
Abnormal semen qualities are an indication for early referral to a fertility clinic, preferably one offering a full range of assisted conception techniques.
Conclusion
Couples who present with subfertility rarely have absolute infertility (that is, no chance of conception spontaneously). Factors that are contributing to the problem usually cause relative subfertility (that is, a reduced chance of conceiving spontaneously) to a greater or lesser degree, and there may be relevant factors in both partners.
Investigations should follow a systematic protocol designed to identify: x Tubal or uterine abnormalities x Anovulation x Impaired spermatogenesis.
Prompt investigation and appropriate referral allow a couple to receive advice and treatment to help them reach their goal of a pregnancy more quickly, and may alleviate some of the distress associated with subfertility. Doctors in primary care can have an invaluable role in starting this process and providing support during further investigation and treatment.
The ABC of subfertility is edited by Peter Braude, professor and head of department of women's health, Guy's, King's, and St Thomas's School of Medicine, London, and Alison Taylor, consultant in reproductive medicine and director of the Guy's and St Thomas's assisted conception unit.. The series will be published as a book in the winter. 
Interpreting a semen analysis
A memorable patient
Bella and the blood sample
She didn't speak any English and had a terrible temper after a recent probable stroke, so taking a blood sample was going to be particularly problematic. A longstanding needle phobia was one of the least serious issues. It was felt that the best policy would be to sedate her first, and we discussed this while she sat there grumbling. Her favourite drink was Coca-cola, although she rarely had it, so we placed a small amount of a benzodiazepine in a mugful. She spat out the first mouthful disdainfully, and the second. The needle phobia was now very apparent. We were told that every two months she had an entire tub of Ben and Jerry's Chocolate Chip Cookie Dough ice cream-her absolute favourite, which surely wouldn't fail. We dutifully placed the sedative in a tub of the ice cream. She grabbed it and took what seemed like an enormous mouthful, shovelling it in with her left hand, as her right was weak. She spat it out again and looked absolutely furious. We stood well away before she could show her displeasure in more practical ways, but she calmly proceeded to scoop up some of her excrement that was on the floor, place it in the tub, and hand this back to us. The only option left was to shoot her with a tranquilliser dart.
Bella is a 42 year old chimpanzee at London Zoo, and, just like any other patient, she had her own particular way of telling us to "get lost."
We have a collaboration with the Zoological Society of London so that, when they anaesthetise their non-human primates for reasons concerned only with the health of that animal, we take a small blood sample for research purposes. Chimpanzees are resistant to the effects of infection with the human immunodeficiency virus, a similar situation observed in a very small minority of the patients infected with HIV-1 whom we see. Unravelling the host factors involved, why some individuals become infected and do not develop disease, may lead to promising new treatments.
The collaboration works both ways: we get our blood samples, and the staff at London Zoo, who are always in need of medical equipment, get some of our redundant anaesthetic machines.
Justin Stebbing registrar
Frances Gotch head of department
Brian Gazzard professor of medicine, department of immunology, Chelsea and Westminster Hospital, London
We welcome articles up to 600 words on topics such as A memorable patient, A paper that changed my practice, My most unfortunate mistake, or any other piece conveying instruction, pathos, or humour. Please submit the article on http:// submit.bmj.com Permission is needed from the patient or a relative if an identifiable patient is referred to. We also welcome contributions for "Endpieces," consisting of quotations of up to 80 words (but most are considerably shorter) from any source, ancient or modern, which have appealed to the reader.
Diana Hamilton-Fairley, Alison Taylor
Disorders of ovulation account for about 30% of infertility and often present with irregular periods (oligomenorrhoea) or an absence of periods (amenorrhoea). Many of the treatments are simple and effective, so couples may need only limited contact with doctors. This makes it easier for a couple to maintain a private loving relationship than in the stressful, more technological environment of assisted conception. However, not all causes of anovulation are amenable to treatment by ovulation induction. Anovulation can sometimes be treated with medical or surgical induction, but it is the cause of the anovulation that will determine whether ovulation induction is possible. The various options are discussed later in this article.
Causes suitable for ovulation induction
Hypothalamic-pituitary causes
Hypogonadotrophic hypogonadism is characterised by a selective failure of the pituitary gland to produce luteinising hormone and follicle stimulating hormone. The commonest cause is excessive exercise, being underweight, or both. Women who have a low body mass index (weight (kg)/(height (m) 2 )) (for example, < 20) or who exercise excessively-for example, gymnasts, marathon runners, ballerinas-may develop amenorrhoea because of a physiological reduction in the hypothalamic production of gonadotrophin releasing hormone. Women who are underweight for their height when they get pregnant are more likely to have "small for dates" babies; and children of women who have eating disorders are more likely to be admitted to hospital with failure to thrive.
Sheehan's syndrome (panhypopituitarism), caused by infarction of the anterior pituitary venous complex (usually after massive postpartum haemorrhage or trauma), and Kallman's syndrome (amenorrhoea with anosmia caused by congenital lack of hypothalamic production of gonadotrophin releasing hormone) are rare. Children treated for a craniopharyngioma or some forms of leukaemia may have hypogonadotrophic hypogonadism secondary to cerebral irradiation, which may affect the hypothalamus or the pituitary.
Hyperprolactinaemia is usually caused by a pituitary microadenoma. This leads to a reduction in the production of pituitary luteinising hormone and follicle stimulating hormone. Although the commonest presentation is secondary amenorrhoea, some women may present with galactorrhoea. A smaller number may have headaches or disturbed vision that may indicate a macroadenoma, which needs urgent investigation and treatment. A microadenoma is easily treated with drugs with a subsequent resumption of menses and fertility.
Ovarian causes
Polycystic ovary syndrome is the commonest cause (70%) of anovulatory subfertility. The primary abnormality seems to be an excess of androgen production within the ovary that leads to the recruitment of large numbers of small preovulatory follicles, which fail to respond to normal concentrations of follicle stimulating hormone. Thus, a dominant follicle is rarely produced. Women with polycystic ovary syndrome commonly present in their late teens or early 20s with hirsutism, acne, or Transvaginal scan of a polycystic ovary. Typically 10 or more follicles of <10 mm in diameter ("string of pearls") are in a single transverse or longitudinal section through the ovary. Stromal density and ovarian volume increase irregular periods (cycle length > 35 days). Even if they ovulate, the chance of conception for these women is reduced because fewer ovulatory events occur in a given time frame. Only a third of women with polycystic ovary syndrome are obese, but obesity increases the likelihood of a woman with the syndrome developing anovulation.
Causes unsuitable for ovulation induction
Premature ovarian failure (premature menopause) Unfortunately this is an irreversible condition. The only treatment option that can result in conception is the use of donated eggs with in vitro fertilisation. Patients will need hormone replacement therapy to alleviate menopause symptoms and to reduce loss of bone density (see www.daisynetwork.org.uk).
Genetic abnormalities
The commonest genetic abnormality is Turner's syndrome (45,X), in which underdeveloped (streak) ovaries result in primary ovarian failure (premature menopause). With adequate oestrogen replacement the uterus can grow large enough for the woman to conceive using donated eggs with in vitro fertilisation. Some translocations and deletions of the X chromosome also cause ovarian failure. Information about Turner's syndrome can be found on the Turner Syndrome Support Society's website at www.tss.org.uk
Ten per cent of primary amenorrhoea is caused by androgen insensitivity syndrome (formerly testicular feminisation). These women have a 46,XY karyotype and intra-abdominal gonads that are testes but have developed as phenotypically female because of the absence of, or non-functionality of androgen receptors. The vagina usually ends blindly and, as there is no uterus, pregnancy is impossible. The gonads should be removed because of an increased risk of malignant change. Explaining the nature of the problem to the patient needs care and sensitivity, and longer term psychological support may be needed.
Diagnosis of anovulatory subfertility
Hypogonadotrophic hypogonadism
Regardless of the underlying cause, the concentrations of luteinising hormone, follicle stimulating hormone, and estradiol will be low. A careful history (surgery, radiotherapy, massive haemorrhage, lack of smell, exercise, and eating habits) and a body mass index measurement will reveal the cause.
Hyperprolactinaemia
A serum prolactin concentration of > 1000 IU/l is diagnostic and usually indicates a microadenoma. Magnetic resonance imaging or computed tomography should be arranged to detect whether a macroadenoma is present. Patients with a macroadenoma must have their visual fields checked. The luteinising hormone and follicle stimulating hormone concentrations are usually at the lower end of the normal range with a low estradiol concentration.
Polycystic ovary syndrome
A transvaginal ultrasound scan of the pelvis will confirm the diagnosis. In 80% of women with polycystic ovary syndrome the testosterone concentration will exceed the normal upper limit of 2.4 nmol/l, making this a sensitive and specific endocrine test for this condition. Luteinising hormone concentrations are raised ( > 10 IU/l) in 45-70% of women with the syndrome. 
Hypothyroidism
In hypothyroidism thyrotropin releasing hormone may stimulate prolactin secretion in addition to thyrotropin releasing hormone from the anterior pituitary. Correction of the hypothyroidism with thyroxine replacement allows thyroid stimulating hormone and prolactin levels to return to normal, releasing the suppression to gonadotrophin secretion and ovulation.
Medical induction
Pulsatile gonadotrophin releasing hormone Treatment with gonadotrophin releasing hormone that is started in a specialised hospital setting may be suitable for women who have a purely hypothalamic cause for their amenorrhoea, for example women with recovered weight related amenorrhoea but who are still not ovulating. The woman wears a small mechanical syringe pump that can deliver a pulse of gonadotrophin releasing hormone subcutaneously every 90 minutes, and this usually leads to unifollicular ovulation. Local reactions may occur at the injection site. Conception rates are similar to those in the normal population at around 20-30% per cycle and 80-90% after 12 months' use. response to clomifene, with a conception rate of 40-60% at six months. The incidence of twins is around 10%, and triplets 1%.
Metformin
Increasingly, studies report that metformin at doses of 1500 mg a day (in a similar way to weight loss) may improve menstrual regularity by reducing insulin and free testosterone concentrations in both lean and obese women with polycystic ovary syndrome who are not ovulating. However, caution is needed because metformin is not licensed for this indication, and the results of convincing trials are still awaited.
Follicle stimulating hormone injections
Treatment with follicle stimulating hormone is used in women with hypothalamic-pituitary causes of anovulation, and for women with polycystic ovary syndrome who have failed to respond to or conceive using clomifene. As the most serious complications of this therapy are ovarian hyperstimulation syndrome and high order multiple pregnancy, it is essential that this treatment is monitored by reproductive specialists with access to ultrasonography and tertiary care facilities. Practice points
Surgical induction
x Absence of or inadequate ovulation is a common cause of infertility and in many cases can be treated effectively x Amenorrhoea and, more commonly, oligomenorrhoea indicate that ovulation is not occurring, so a serum progesterone test is unhelpful x Weight is important for the success of ovulation induction and outcome of pregnancy. The woman should achieve a body mass index of 20-29 before starting ovulation induction treatment x Most couples in whom the only cause of subfertility is anovulation can overcome ovulation problems (60-98% cumulative conception rate at six months), but couples with concomitant male factor or tubal subfertility should be treated with appropriate assisted conception techniques x Ovulation induction should be undertaken in a secondary or tertiary care setting. Couples must be warned of the risk of multiple pregnancy (5-10%) and ovarian hyperstimulation syndrome ( < 1%) x The cumulative conception rate is lower for women with polycystic ovary syndrome than for those who have hypothalamic amenorrhoea
Ovary showing small holes made in the cortex at laparoscopy using a diathermy point to encourage ovulation in a patient with polycystic ovary syndrome A mixture of medication A delightful couple came to the emergency department recently. Married for many years, they had become mutually dependent courtesy of atherosclerosis. Her diabetes and stroke and his angina and heart failure had slowed them up somewhat, but still they managed with a little help. Every morning and evening they would each tip seven or eight pills from white pill boxes into an eggcup and take them with a little food. They were quick to mention that they wouldn't have bothered us that evening. We reassured them that we didn't mind. It was just that over dinner that night, their eggcups must have got mixed up, and he had gone rather pale and sweaty after taking her tablets. His blood sugar was low when the ambulance arrived, a little better on arrival in the emergency department after some glucose, and better still after some sandwiches. Her blood sugar was fine the whole time, but she came too as she couldn't manage alone.
I talked with them about why the mix up had happened. We all agreed that such a mistake could really happen at any time. After all, the pills did all look the same. And there were so many of them. And indeed the eggcups were the same colour. We agreed that different coloured eggcups might be a good idea.
The next morning their pill boxes were handed back, and they made preparations for going home. Unfortunately it wasn't long before another mix up caused her, this time, to mistakenly take his tablets. Thankfully, after a morning of visiting the toilet rather a lot and a period of monitoring for bradycardia, all was well again.
Again we talked, and we agreed that it was remarkable how similar the pill boxes looked, and the names written on the boxes were actually very small, indeed probably too small to read without her glasses. And, after all, there were so many tablets; it could really have happened to anyone at any time.
In fact, we all agreed that it probably does. 
Causes of tubal damage
Infection Pelvic infection is a major cause of tubal subfertility. Infective tubal damage can be caused by sexually transmitted diseases, or can occur after miscarriage, termination of pregnancy, puerperal sepsis, or insertion of an intrauterine contraceptive device. The severity of tubal subfertility after pelvic infection depends on the number and severity of episodes. 2 Although a history of symptomatic pelvic inflammatory disease may heighten suspicion of tubal damage, most women with tubal infertility do not report it. Even in women with serological evidence of past chlamydial or gonococcal infections, most are unaware of the infection.
Chlamydia trachomatis
Chlamydia trachomatis accounts for around half the cases of acute pelvic inflammatory disease in developed countries. It is the commonest sexually transmitted agent in the United Kingdom. Chlamydial infections are often not diagnosed because they are usually asymptomatic or have few signs of infection. Both symptomatic and asymptomatic chlamydial infections can damage the reproductive tract. In women, they can cause urethritis, cervicitis, endometritis, and salpingitis, which may result in peritubal adhesions. These adhesions may cause subfertility, ectopic pregnancy, and chronic pelvic pain. Delayed treatment increases the risk of these sequelae and transmission of the infection to sexual partners.
Gonorrhoea
Gonorrhoea is particularly common in young, urban women of low socioeconomic groups and in people who have several sexual partners. It may present as a localised infection of the lower genital tract, as an invasive infection of the upper genital tract, or as disseminated disease with systemic manifestations; however, it may be asymptomatic. Infection with chlamydia is concurrent in 30-50% of patients from whom gonococcus is isolated.
Genital tuberculosis
Genital tuberculosis can cause simple tubal block, tubo-ovarian abscesses, or dense pelvic adhesions (frozen pelvis). 
Genital tuberculosis is more common in UK inner city areas with increasing immigrant populations
Post-pregnancy sepsis Post-pregnancy sepsis (post-abortion and puerperal infection) may be associated with salpingitis and endometritis. Endometritis with retained products of pregnancy followed by vigorous curettage can result in denudation of the endometrium; intrauterine adhesions (synechiae) can form, which may wholly or partially occlude the uterine cavity. This is an unusual, but important, cause of infertility (Asherman's syndrome), and the patient generally presents with oligomenorrhoea or amenorrhoea, although the hormone profile of the patient is normal.
Intrauterine contraceptive devices
Upper genital tract infection associated with intrauterine contraceptive devices is temporally linked to the insertion of the device. Increased risk occurs in the first 20 days after insertion. Beyond the first month after insertion the risk of upper genital tract infection is small. The risk of infertility after the use of an intrauterine contraceptive device is stopped is not increased, nor is fertility impaired even when the device is removed (usually because of complications, such as menorrhagia).
Endometriosis
Complete tubal occlusion is rarely caused by pelvic endometriosis. Tubal distortion and limitation of fimbrial mobility caused by the associated pelvic adhesions is more likely.
Surgery
Complications after surgery
Previous laparotomy is a recognised risk factor for tubal subfertility, but a history of perforated appendix in childhood does not seem to have a long term negative effect on female fertility.
Sterilisation
People who change their mind after tubal interruption and wish to conceive can have surgical reconstruction of the fallopian tubes or in vitro fertilisation. The results of surgical reversal will depend on the method used to perform the sterilisation (clips, rings, diathermy, or excision), the site of sterilisation, the length of tube remaining, and ovulatory and sperm factor.
Prevention of tubal damage
Practising safe sex is important in reducing sexually transmitted diseases and their sequelae. Screening women of reproductive age for chlamydial infection has been shown to reduce its prevalence and the incidence of pelvic inflammatory disease. Aggressive treatment of suspected pelvic inflammatory disease reduces late sequelae. 3 The sexual partners of patients must be treated rapidly to decrease the risk of reinfection. The management of women undergoing induced abortion should include a strategy for minimising the risk of post-abortion pelvic inflammatory disease. Women undergoing invasive uterine procedures (hysteroscopy, hysterosalpingo-contrast sonography, and hysterosalpingography) should be screened for chlamydia or receive prophylactic antibiotics.
Diagnosis of tubal subfertility
Infection screening
Chlamydia antibody testing is a simple and cheap screening test for the likelihood of tubal subfertility. The predictive value of testing will depend on the cut-off level of the immunoglobulin G 
Suitable antibiotics for prophylaxis after invasive uterine procedures
x Doxycycline 100 mg orally, twice daily for a week x Ofloxacin 400 mg orally twice daily plus clindamycin 450 mg orally four times daily or metronidazole 500 mg orally twice daily, all for a week
The 31st Royal College of Obstetricians and Gynaecologists Study Group on the Prevention of Pelvic
Infection recommended that non-pregnant women under 35 years undergoing uterine instrumentation (for example, intrauterine contraceptive device insertion, infertility laparoscopy, hysteroscopy, or endometrial sampling) should be screened for relevant organisms using a sensitive technique before the procedure, or failing that, should receive appropriate prophylactic antibiotics titre chosen and the criteria applied for tubal factor subfertility. Recent studies concluded that the optimum cut-off titre should be 16 because it gives the best combination of sensitivity and specificity. However, high titres of chlamydial antibodies in infertile women indicate the need for early laparoscopy to assess tubal status.
Hysterosalpingo-contrast sonography
Hysterosalpingo-contrast sonography is a simple outpatient procedure using ultrasonography. An echocontrast fluid is introduced into the uterine cavity via a 5 French cervical balloon catheter so that the uterine cavity, ovaries, and fallopian tube patency can be assessed accurately. The use of transvaginal ultrasonography avoids exposure to x rays and is particularly suitable as a diagnostic test in patients with a low likelihood of tubal disease. Finding a normal cavity and bilateral fill and spill of contrast is reassuring, but where there is doubt, hysterosalpingography or a laparoscopy and dye hydrotubation test should be done. Transvaginal ultrasonography can sometimes be useful in detecting hydrosalpinges.
Hysterosalpingography
Hysterosalpingography is a simple, safe, and inexpensive x ray based contrast study of the uterine cavity and the fallopian tubes with a 65% sensitivity and 83% specificity for detecting tubal blockage. Proximal tubal occlusion can be associated with mild peritoneal endometriosis. The mechanism is unclear, but the occlusion is thought to be caused by a combination of the deposition of intraluminal debris from retrograde menstruation and raised tubal perfusion pressure. 4 Distal tubal blockage, which is commonly caused by pelvic inflammatory disease, is usually associated with distension of the ampullary portion of the fallopian tube (hydrosalpinges) and variable degree of loss of the internal mucosal folds.
Laparoscopy and dye hydrotubation test
A laparoscopy and dye hydrotubation ("lap and dye") test is the most reliable, albeit expensive, tool used to diagnose tubal subfertility. It is usually performed as a day case surgical procedure under general anaesthesia. When there is no prior information about the uterine cavity, the test can be combined with hysteroscopy for maximum information. Morphological abnormalities of the fallopian tubes can be seen directly, and the general pelvic appearance may give some clue as to the likely cause of any abnormalities found. When comparing hysterosalpingography with laparoscopy, keep in mind that both procedures provide more information than on the condition of the fallopian tubes alone. Hysterosalpingography provides information about the status of the uterine cavity, whereas laparoscopy allows inspection of the intra-abdominal cavity, excludes peritoneal disease, and allows laparoscopic surgery. The latter has become especially important because it was recently shown that laparoscopic treatment of early endometriosis improves fertility prospects by 13% over the next nine months.
Management options
"Expectant" management Patients with tubal subfertility still have a chance (albeit reduced) of natural conception, but this will depend on the extent of the damage. Patients with severe tubal disease can become pregnant while they are on waiting lists for in vitro fertilisation. However, treatment with in vitro fertilisation or tubal surgery is more effective than "expectant" management.
Transcervical tubal cannulation
Transcervical tubal cannulation is an outpatient procedure indicated in cases of proximal occlusion. In 80-90% of cases it is successful in restoring the patency of at least one fallopian tube. About 30% of patients get pregnant in the first three to six months after the procedure. 5 Because of its simplicity, transcervical tubal cannulation should be considered as a first line treatment for patients with proximal occlusion. 
Surgery
In vitro fertilisation
As in vitro fertilisation can achieve a higher chance of pregnancy for all types of tubal subfertility, it should be regarded as effective treatment. Couples should be referred early because in vitro fertilisation success is strongly related to age. However, about 20% of pregnancies resulting from in vitro fertilisation are multiple pregnancies, with attendant risks and complications. 
Main issues in tubal subfertility
x Problems with fallopian tubes are responsible for up to one third of cases of female subfertility x Major damage to the fallopian tubes can occur after infection or abdominal surgery x Prophylactic antibiotics given at uterine instrumentation are effective in reducing pelvic inflammatory disease and tubal damage x Tubal damage cannot be excluded by the lack of a history of pelvic inflammation x The number and severity of the episodes of pelvic inflammatory disease are strongly correlated with the degree of tubal damage x Measurement of serum C trachomatis antibody titres may be useful in identifying patients with high likelihood of tubal damage x Hysterosalpingo-contrast sonography is a useful test to confirm tubal patency and to assess uterine cavity and ovarian morphology without exposure to x rays x Hysterosalpingography is a simple, safe, inexpensive x ray contrast study for assessing the uterine cavity and fallopian tubes x The laparoscopy and dye hydrotubation test is useful in the diagnosis of peritubal adhesions and endometriosis, and for the accurate assessment of the optimal management options and prognosis x Hysterosalpingo-contrast sonography, hysterosalpingography, and laparoscopy and dye hydrotubation tests play complementary roles in the investigation of subfertility in women x In vitro fertilisation is more effective in all cases of tubal damage than tubal surgery, which is only suitable for peritubal adhesions, reversal of sterilisation, and tubocornual anastomosis in selected cases and selected centres with appropriate expertise Yacoub Khalaf is a consultant gynaecologist and subspecialist in reproductive medicine at Guy's and St Thomas's NHS Hospital Trust, and consultant in the Guy's and St Thomas's assisted conception unit.
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ABC of subfertility Male subfertility
Anthony Hirsh
Abnormal semen quality or sexual dysfunction are contributing factors in about half of subfertile couples. As natural pregnancy is substantially reduced in these cases, the man should be assessed by an appropriately trained gynaecologist in a reproductive medicine clinic, or by a clinical andrologist. Subfertile men often defer consultations because they perceive subfertility as a threat to their masculinity. Consultations should help them to distinguish between fertility and virility, which may ease their anxiety. However, achievement of a wanted pregnancy is more likely to restore manly feelings.
Causes of male subfertility
Subfertility affects one in 20 men. Idiopathic oligoasthenoteratozoospermia is the commonest cause of male subfertility. Although sexual function is normal, there is a reduced count of mainly dysfunctional spermatozoa. Reduced fertilising capacity is related to raised concentrations of reactive oxygen species in semen, which may damage the cell membrane. Abnormal sperm morphology-an indicator of deranged sperm production or maturation-is also associated with reduced fertilising capacity. Less common types of male subfertility are caused by testicular or genital tract infection, disease, or abnormalities. Systemic disease, external factors (such as drugs, lifestyle, etc), or combinations of these also result in male subfertility. Male subfertility is rarely caused by endocrine deficiency. Falling sperm counts have not affected global fertility, although the effect of increased oestrogenic compounds in drinking water is of concern because the incidence of cryptorchidism and testicular cancer is increasing.
Clinical assessment
History taking should include frequency of coitus, erectile function, ejaculation, scrotal disorders or surgery, urinary symptoms, past illnesses, lifestyle factors, and any drugs taken. Physical examination should seek signs of hypogonadism (small testes), hypoandrogenism (lack of facial or body hair), systemic disease, and abnormalities of the penis or testicles. x Volume > 2 ml x Sperm concentration > 20 million/ml x Sperm motility > 50% progressive or > 25% rapidly progressive x Morphology (strict criteria) > 15% normal forms x White blood cells < 1 million/ml x Immunobead or mixed antiglobulin reaction test* < 10% coated *Tests for the presence of antibodies coating the sperm A simple orchidometer is a 4 cm long (20 ml) ovoid used to assess testis size in subfertile men. Normal testes are more than 4 cm and firm in consistency. Abnormal testes are soft and smaller. Both testes should be carefully examined to exclude a tumour Semen analysis is the cornerstone of male fertility assessment and is often the trigger to refer patients for a specialist opinion. Semen samples are best sent to laboratories linked with infertility services. Ideally two samples around six weeks apart (unless the first is unequivocally normal) are required. The samples should be produced by masturbation after three days' abstinence. Men may use non-spermicidal condoms if they have difficulty with, or religious objections to, masturbation testicular tumour. Transrectal ultrasonography of the prostate may identify the cause of a low volume ejaculate. Serum follicle stimulating hormone is a useful index of impaired spermatogenesis. Genetic screening (karyotype, or DNA analysis for Y chromosome microdeletions or cystic fibrosis) is indicated for men with severe oligozoospermia and most men with azoospermia.
Treatment options for subfertile men
As all couples hope and prefer to conceive naturally, a specific diagnosis should be sought and corrected where appropriate. However, a couple with subfertility of longer than three years, or with a non-reversible form of subfertility is unlikely to conceive spontaneously and should join an assisted conception programme without delay.
Stopping adverse drugs and drug misuse
Several drugs impair spermatogenesis or sexual function. Most common are sulfasalazine and anabolic steroids when misused by athletes. These effects are reversible, allowing fertility to return to normal in six to 12 months if the drugs are withdrawn. Chemotherapy and radiotherapy damage spermatogenesis, hence sperm banking should be offered to male patients with cancer irrespective of sperm quality.
Timing and lifestyle changes
Most cases of mild to moderate oligozoospermia are idiopathic, but transient oligozoospermia can follow influenza or a major illness and improves within three to six months. The incidence of spontaneous conception each month is 1-2% and justifies conservative or empirical treatment for younger couples. The incidence also explains the powerful placebo effect of some treatments. Advice can be given on lifestyle changes and on the avoidance of fertility impairing drugs.
Treating accessory gland infection
With the increased prevalence of chlamydia, accessory gland infection may cause partial obstruction, focal epididymitis, or subclinical prostatitis. Semen cultures are rarely useful but antibiotic treatment (for example, doxycycline, erythromycin, ciprofloxacin) is often given empirically. Antioxidants (for example, vitamins C and E) absorb reactive oxygen species and are purported to improve sperm motility, although no convincing evidence exists that pregnancy rates are improved.
Assisted conception
Assisted conception gives most infertile men the chance of biological fatherhood, and it is most successful if the woman is under 35 years. The method indicated depends on the quantity and quality of sperm isolated from the semen after "washing" or density gradient techniques. The resulting sperm preparations have improved counts of morphologically normal progressively motile spermatozoa. 
Genetics and male infertility
Drugs that can impair male fertility
x Impaired spermatogenesis-Sulfasalazine, methotrexate, nitrofurantoin, colchicine, chemotherapy x Pituitary suppression-Testosterone injections, gonadotrophin releasing hormone analogues x Antiandrogenic effects-Cimetidine, spironolactone x Ejaculation failure-blockers, antidepressants, phenothiazines x Erectile dysfunction-blockers, thiazide diuretics, metoclopramide x Drugs of misuse-Anabolic steroids, cannabis, heroin, cocaine
Conservative measures for men with suboptimal semen analyses
x Stop smoking-Nicotine reduces seminal plasma antioxidants x Have frequent intercourse-Increases output of non-senile spermatozoa x Reduce alcohol intake-Alcohol can suppress spermatogenesis x Wear boxer shorts and avoid hot baths-Heat suppresses spermatogenesis x Avoid pesticides, herbicides, heat, and radiation at work-All impair spermatogenesis
Intrauterine insemination
In mild or moderate oligozoospermia some spermatozoa are functionally normal. Intrauterine insemination is feasible with preparations of three to five million progressively motile sperm. The woman must have at least one normal patent fallopian tube for successful interuterine insemination. Combined with ovarian stimulation, three to four cycles of intrauterine insemination result in conception in 15-30% of couples.
In vitro fertilisation and intracytoplasmic sperm injection
A prepared sample containing around one to two million motile sperm is required for adequate oocyte fertilisation with in vitro fertilisation. Not surprisingly, fertilisation is lowest when it is the man who is infertile. However, intracytoplasmic sperm injection needs only one viable sperm for microinjection into each egg. The technique is indicated if the semen preparation yields too few normal motile sperm for in vitro fertilisation, as occurs in severe oligozoospermia. Intracytoplasmic sperm injection is appropriate after unexpectedly, poor, or absent fertilisation in vitro. It is also an effective technique for men with azoospermia by using spermatozoa that have been surgically retrieved from the epididymis or testis.
Severe oligoasthenoteratozoospermia
Most cases of severe oligoasthenoteratozoospermia are caused by idiopathic testicular abnormality or disorder. Genetic tests are abnormal in 7-10% of men with sperm counts less than 5 million/ml. Severely impaired sperm motility may be caused by antibodies, chronic prostatitis, or rare recessive intrinsic defects of the sperm tail linked to sinopulmonary disease (for example, Kartagener's syndrome or Young's syndrome). Treatment of severe oligoathenoteratoazoospermia rarely improves the semen quality, but intracytoplasmic sperm injection is often successful even if only few weakly motile spermatozoa can be isolated from the ejaculate.
Azoospermia
Azoospermia (absence of sperm from the semen) can be caused by hypothalamic-pituitary failure, testicular failure, or testicular obstruction. Testicular size and concentration of follicle stimulating hormone determine the clinical diagnosis. Although azoospermia is uncommon, 75% of men who have the condition now have the opportunity of biological fatherhood through assisted conception techniques.
Hypogonadotrophic hypogonadism
Hypogonadotrophic hypogonadism is rare but can be treated with gonadotrophin injections or by administering gonadotrophin releasing hormone by infusion pump. Natural conceptions often occur within a year of treatment because any spermatozoa secreted will be functionally normal.
Obstructive azoospermia
Men with obstructive azoospermia have normal spermatogenesis and hence normal size testes, normal concentrations of serum follicle stimulating hormone, and they are normally virilised. If neither vas is palpable, congenital bilateral absence of the vas deferens is diagnosed, which cannot be corrected surgically. As two thirds of men with palpable congenital bilateral absence of the vas deferens carry cystic fibrosis mutations, both partners require screening.
Other cases of obstructive azoospermia occur after vasectomy or they are caused by epididymal obstruction after chlamydia or gonorrhoea. Vasectomy reversal will return sperm to the Microsurgical vasovasectomy (vasectomy reversal). Using an operating microscope, the cut and often fibrosed ends of the vas deferens are dissected free from surrounding tissue and anastomosed using fine nylon sutures to re-establish patency. The small squares on the graph paper are 1 mm wide 
Sexual dysfunction
Most men with erectile or ejaculation failure have normal sperm function and are managed according to whether ejaculation can be stimulated. Men unable to produce the sample for in vitro fertilisation usually respond to sildenafil. In retrograde ejaculation, where the emission enters the bladder because of non-surgical sphincter failure (for example, in diabetes), oral sympathomimetics (for example, pseudoephedrine) may close the incompetent bladder neck and produce antegrade ejaculation. Retrograde ejaculation caused by anatomical sphincter defects (for example, after prostatectomy or other bladder neck incision) is managed by intrauterine insemination. The sperm that are used are isolated from post-ejaculation urine, which is suitably alkalinised by oral sodium bicarbonate and adjusted for osmolarity.
In men whose spinal cord is injured, semen is usually obtained with a vibrator when vaginal insemination at home may be successful. If this fails, and in cases of aspermia caused by pelvic injury or multiple sclerosis, rectal electrostimulation usually provides semen suitable for assisted conception. If ejaculation is not induced, sperm can be retrieved by vas deferens aspiration or by testicular aspiration for intracytoplasmic sperm injection.
Donor insemination
Donor insemination is the principal choice for the 1 in 200 infertile men (and their partners) who have no sperm because of traumatic or congenital anorchia or total germ cell aplasia. As donor semen is selected for high quality, the live birth rate of 7-15% per cycle is largely dependent on the fertility of the woman. Adoption is the only other option at present. ABC of subfertility Unexplained infertility, endometriosis, and fibroids
Roger Hart
The presence of patent fallopian tubes, normal ovulation, and normal sperm parameters may still be associated with subfertility because of distortion of the uterine cavity or the presence of intraperitoneal endometriosis. Frustratingly, in some cases, no abnormality is found on routine investigation and the infertility is labelled "unexplained."
Unexplained subfertility
A couple is usually referred for investigation of subfertility after trying unsuccessfully to conceive for a year. Although many may despair of ever conceiving, the chance of successful spontaneous conception during the subsequent year is about 50%. However, the chance is reduced if the woman has never been pregnant (primary subfertility) or is aged over 30, or the duration of subfertility is longer than three years.
Diagnosis of unexplained subfertility
Unexplained subfertility is a diagnosis of exclusion. Up to 25% of patients who present for investigation in a reproductive medicine clinic are diagnosed with unexplained fertility. The diagnosis is usually made after investigations show normal semen parameters, ovulatory concentrations of serum progesterone in the mid-luteal phase, tubal patency, and a normal uterine cavity.
A frustrating diagnosis for patients
It is important to emphasise to couples with a diagnosis of unexplained subfertility that they have only had essential, simple fertility tests that do not always assess function. For example, despite showing tubal patency, normal transport of eggs and sperm in tubes has not been evaluated as no test for this is available. Although a woman may have an ovulatory concentration of serum progesterone and this indicates formation of a corpus luteum, it does not necessarily mean that an egg has been released nor that an egg has been picked up in the fallopian tubes. Even for women who ovulate, there is no information about oocyte quality and consequent embryo quality after fertilisation. Despite normal semen parameters, the sperm may fail one of the steps needed to fertilise the oocyte. Some or all of these potential causes of infertility may be avoided by using intrauterine insemination with superovulation, in vitro fertilisation, or intracytoplasmic sperm injection.
Should further tests be done?
Further tests can be done but they seldom alter management.
The "postcoital" test should no longer be done routinely as it is unreliable and seldom alters management. 1 What couples want is not so much to find out "what is wrong," but "what can be done for us." Hence, a pragmatic approach to their treatment should be taken.
Treatment options "Expectant" management
The decision as to when it is appropriate to treat a couple for unexplained subfertility or to wait for spontaneous pregnancy is dictated largely by duration of subfertility, the woman's age, and the couple's wishes. A woman over 35 should be advised to start treatment earlier than a younger woman. 
Superovulation and intrauterine insemination
Intrauterine insemination with superovulation is favoured as the treatment of choice for unexplained subfertility, although if the woman is over 37 years she may be advised to proceed directly to in vitro fertilisation. Intrauterine insemination is less invasive and cheaper than in vitro fertilisation and can achieve pregnancy rates of about 10-17% each cycle, with 85% of conceptions occurring within the first four cycles. 2 It may be appropriate for couples to have up to six cycles of intrauterine insemination before stopping this treatment and moving on to in vitro fertilisation. The point at which the treatment is stopped will depend on the woman's age, the duration of subfertility, and local funding policies.
Endometriosis
Endometriosis is present in 20-40% of women who complain of subfertility, although it can be found in 5% of fertile women. Mild endometriosis that is not associated with adhesions and tubal defects may be associated with protracted infertility in some women but not others, and it is unclear why. Postulated explanations include intraperitoneal inflammation, immunological factors, unruptured luteinised follicles, and an increase in the rate of miscarriage.
Endometriosis should be suspected when there is dyspareunia, severe dysmenorrhoea, or unexplained abdominal pain, although the symptoms experienced are a poor indicator of the severity of disease. Pelvic examination may show tenderness, nodules of endometriosis on the uterosacral ligaments, or an enlarged ovary, which may be secondary to an ovarian endometrioma. The diagnosis of endometriosis is generally confirmed by laparoscopy. Preoperative ultrasonography is helpful to diagnose the likely cause of a tender and enlarged ovary.
Treatment options
Drug treatment to control the symptoms of endometriosis is usually counterproductive to the immediate fertility prospects for a couple. Although some drugs are effective in suppressing deposits of the disease during the course of treatment, most prevent the woman conceiving (for example, gonadotrophin releasing hormone analogues, sequential oral contraception). The woman may even be advised not to attempt to conceive 
Superovulation and intrauterine insemination
x This treatment cycle starts with the onset of the menses, with daily, or alternate day ovarian stimulation using injections of follicular stimulating hormone x Follicular development is monitored using ultrasonography. When one or two follicles are at least 18 mm in size, ovulation is triggered by human chorionic gonadotrophin hormone injection x The sperm, washed free of seminal fluid in the laboratory, are placed in the uterine cavity via a catheter either immediately or within 24 hours of the human chorionic gonadotrophin hormone injection x No additional hormonal support is required to sustain the endometrium Endometriosis is characterised by the presence and growth of endometrial tissue outside the uterus and is often associated with symptoms of dysmenorrhoea, dyspareunia, and subfertility
Laparoscopy of an enlarged ovary containing an endometriotic cyst leaking "chocolate" fluid (arrow). These endometriomas develop as endometriotic implants that may bleed slowly into the ovary over months. This patient complained of worsening left sided pain. A small rupture was found and there was a small amount of blood in her abdomen. The cyst was removed and the normal ovarian tissue was saved while taking certain drugs (for example, danazol), thereby prolonging the period of subfertility, and with little or no chance of improving fecundity after treatment. Thus, after a period of infertility where endometriosis is present, the choice of approach is surgery or assisted conception.
Where endometriosis is minimal without tubal damage, intrauterine insemination with superovulation may be a reasonable option. For minimal or mild endometriosis, surgical ablation using laparoscopic laser treatment, bipolar coagulation of endometriotic deposits, or excision of the deposits has been shown to be more effective than expectant management. 3 For severe disease the most cost effective management is in vitro fertilisation.
Fibroids
Fibroids (leiomyomata) are benign tumours of the myometrium which occur in up to 30% of women. They are more common in African and Afro-Caribbean women, non-smokers, and women who postpone childbearing voluntarily or involuntarily. Most women with fibroids do not know that they are present and have no symptoms from them.
Rarely, women will present because they can feel a lump or a "pelvic fullness" caused by the size of the fibroids. More often they present with menorrhagia or subfertility. Fibroids are more likely to reduce the chance of an embryo implanting if the fibroid is intracavity.
Fibroids are estimated to have a detrimental effect on fertility in up to 10% of cases. They are also associated with an increased risk of miscarriage in women who conceive and half the live birth rate in in vitro fertilisation cycles. 4 Apart from the mass effect, the precise mechanism by which fibroids may cause subfertility is unknown.
Medical management
The size of fibroids can be reduced, albeit temporarily, by administration of superactive gonadotrophin releasing hormone analogues (for example, goserelin, buserelin, nafarelin). The expected reduction in size can be around 30% after four months' use. However, when the fibroids are again exposed to the restored oestrogen-rich environment, they will continue to grow. Consequently a surgical approach is a more realistic alternative. Laparoscopic myomectomy may be suitable for smaller subserosal or intramural fibroids. However, there is still a risk of rupture during a subsequent labour.
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Surgical management
If the fibroids are mainly intracavity (submucosal), they can be resected easily hysteroscopically with good long term results for fertility and the treatment of menorrhagia.
However, if the fibroids are intramural, an abdominal procedure (laparotomy or laparoscopic myomectomy) is needed. Gonadotrophin releasing hormone analogues should be used before surgery to shrink the fibroid, to make the surgery less vascular, and often to allow improvement in haemoglobin concentration.
Myolysis-the thermal destruction of fibroids using a laser fibre-is not recommended for women who want to remain fertile. Myolysis carries the risk of adhesion formation and rupture. The success rate of a subsequent spontaneous conception after a hysteroscopic, abdominal, or a laparoscopic myomectomy is about 60% if infertility was the sole reason for the surgery. Endometriomas should be excised or drained before treatment as (a) they may limit the potential of the ovary to generate follicles during the treatment or (b) they may inadvertently be inoculated with vaginal bacteria during egg retrieval, leading to a pelvic or ovarian abscess 
Fibroid embolisation
Bilateral uterine artery embolisation (fibroid embolisation) is a new
Fibroids and in vitro fertilisation
In women about to begin a course of in vitro fertilisation treatment, there is evidence that intramural fibroids reduce the chance of treatment success because they decrease the implantation potential of an embryo. Evidence also exists that the incidence of miscarriage may be increased in women with an intramural fibroid having in vitro fertilisation treatment. However, no randomised trials show whether myomectomy done on these women will increase their chances of conception. 
Corrections and clarifications
Medical prescription of heroin to treatment resistant heroin addicts: two randomised controlled trials Three errors occurred in the paper by Wim van den Brink and colleagues (9 August, pp 310-2). In the last sentence of the results section the authors' original word "none" inexplicably lost its first "n" in the editing process and ended up as "one." The sentence should read: "There were three deaths (one in group A, one in group B, and one in group C (in the first phase before heroin was prescribed)), none of which were related to the coprescribed heroin." In the last sentence of the first paragraph of the discussion in the full version of the paper (on bmj.com), the proportion of participants who did not respond to the coprescribed heroin was 45-78% [not 45-88%]. Finally, in the abridged version, an electronic glitch led to the name and position of the last author (Jan M van Ree, professor) "dropping off."
Chiropractic causes leak of CSF
The BMJ Family Highlights page in the issue of 21 June (p 1353) got its terminology confused. In the picture story we used the term chiropractor, whereas the paper in the Journal of Neurology, Neurosurgery and Psychiatry stated that a chiropractitioner did the treatment. Chiropractors undergo prolonged training and supervision; almost anyone, however, can set up as a chiropractitioner after a brief training, and the methods they use are not those that would be accepted as chiropractic in Germany (where the case report originated) or elsewhere.
Paula Rowell, Peter Braude
Although many assisted conception technologies exist-and have a bewildering array of acronyms-their principal aim is similar. They all aim to bring sperm and the egg close to each other to promote the chances of fertilisation and, ultimately, achieve a pregnancy. The three main types of assisted conception are intrauterine insemination, in vitro fertilisation, and intracytoplasmic sperm injection.
Intrauterine insemination-Prepared sperm are deposited in the uterus at a time when ovulation is likely or assisted
In vitro fertilisation-Fertilisation is aided by mixing eggs and sperm in the laboratory
Intracytoplasmic sperm injection-A single sperm is injected directly into the egg cytoplasm to achieve fertilisation.
Each of these assisted conception techniques requires three procedures: pharmacological stimulation of the ovary to promote the production of more than one egg (superovulation); laboratory preparation of the semen sample to yield a highly motile, morphologically normal population of sperm for insemination or injection (sperm preparation); and techniques to aid the union of sperm and egg (assisted fertilisation).
Superovulation
Multifollicular development can be achieved by using oral antioestrogens, such as clomifene citrate or tamoxifen. However, more often multifollicular development requires injected preparations containing the pituitary hormone, follicle stimulating hormone (FSH).
FSH used to be obtained from extracts of urine collected from postmenopausal women, which were then purified to various degrees to remove contaminating proteins and luteinising hormone. The extracts provided a preparation of human menopausal gonadotrophins marketed as human menotropins-for example, Merional, Menogon, Menopur. Variation within batches of gonadotrophins, and the increasing unacceptability of injecting biologically derived substances, has led to the more widespread use of recombinant products. These include Gonal-F (follitropin ) and Puregon (follitropin ). Although chemically pure, and thus batch consistent, these are more expensive than the equivalent urinary derived products.
The dose of FSH must be titrated carefully to achieve the desired effect on the ovary without side effects or over-response. Cycles may need to be cancelled before insemination if there is a risk of high order multiple pregnancy. Egg collection should be cancelled if there is a risk of ovarian hyperstimulation syndrome. Better control of cycles may be achieved using gonadotrophin releasing hormone (GnRH) analogues, or antagonists in combination with gonadotrophins. However, GnRH analogues do have side effects such as headaches, hot flushes, vaginal dryness, sweating, mood swings, and depression.
The aim of intrauterine insemination is to provide up to three developing mature follicles. More than three developing follicles would put the patient at risk of a high order multiple pregnancy. For in vitro fertilisation or intracytoplasmic sperm injection the superovulation regimen is more aggressive. These two treatments aim to harvest eggs, fertilise them in vitro then 
Acronyms used in assisted conception
Use of gonadotrophin releasing hormone (GnRH) analogues and antagonists in superovulation
GnRH analogues x Synthetic GnRH superactive analogues (buserelin, nafarelin) can be administered by nasal spray or by subcutaneous injection. Goserelin is administered by subcutaneous implant x These competitively, but reversibly, bind to the hypothalamic GnRH receptors. Thus, after a preliminary flare of FSH, all further output of FSH and luteinising hormone is suppressed effectively rendering the woman temporarily amenorrhoeic with menopausal symptoms x This downregulation of the pituitary gland is used in superovulation regimens to prevent the physiological surge of luteinising hormone and untimely or unwanted release of oocytes, to try and recruit a more synchronous cohort of follicles, and to facilitate scheduling of treatment cycles for the convenience of patient and clinic
GnRH antagonists
x More recently GnRH antagonists (cetrorelix, ganirelix) have been used to prevent premature surge of luteinising hormone during superovulation x These drugs are administered by injection after follicular development has been started by FSH, and so the menopausal side effects associated with GnRH analogues are avoided Ultrasound picture of an ovary stimulated for in vitro fertilisation using a more aggressive regimen than used for intrauterine insemination select embryos to be put back in the uterus and freeze any suitable surplus embryos. The incidence of multiple pregnancy in in vitro fertilisation or intracytoplasmic sperm injection cycles can be controlled by restricting the number of embryos placed in the uterus. In the United Kingdom only two embryos can be transferred, although in certain circumstances three embryos are allowed.
Follicular development under gonadotrophin stimulation is tracked by using vaginal ultrasonography to measure the number and growth of follicles. In some reproductive medicine clinics the rise in serum estradiol concentration is also measured. When the leading follicles have reached around 18 mm, human chorionic gonadotrophin (for example, Pregnyl and Profasi) at a dose of 5000 IU to 10 000 IU is given to mimic the natural surge of luteinising hormone, which induces the final maturation of oocytes.
Sperm preparation
Semen samples are prepared for assisted conception by selecting for a population of highly motile, morphologically normal sperm and removing the seminal plasma, leucocytes, and bacteria.
Freshly ejaculated sperm cannot fertilise an egg until they have undergone further maturation (capacitation). Capacitation occurs naturally in vivo as motile sperm swim out of seminal fluid and through the female genital tract towards the site of fertilisation in the fallopian tubes. Preparation techniques have been developed that select sperm with fertilising ability and promote capacitation in the test tube.
Assisted fertilisation
Intrauterine insemination
For intrauterine insemination, the sample of washed, prepared, motile sperm is deposited in the uterus just before the release of an egg or eggs in a natural or a stimulated cycle. The technique is most effective when it is combined with mild superovulation using gonadotrophins. Intrauterine insemination is usually the first step in treating couples with unexplained infertility. It is simpler, cheaper, and less invasive than in vitro fertilisation or intracytoplasmic sperm injection, and it has few complications. The sperm sample is specially prepared as if neat, unwashed semen was injected it could introduce infection or provoke painful uterine contractions in response to seminal prostaglandins. Intracervical insemination of unprepared semen without superovulation is ineffective as a treatment for unexplained infertility.
When superovulation is used, the size and number of follicles are measured using ultrasonography, and a human chorionic gonadotrophin injection is given to simulate the preovulatory rise in luteinising hormone. The prepared sperm sample is concentrated to a small volume (usually 0.2-0.3 ml) and injected in the uterus using a soft catheter at the same time as the human chorionic gonadotrophin injection is given, or up to 24 hours later. The sperm then swim to the fallopian tubes, where fertilisation may occur naturally if a mature oocyte has been released because of stimulation treatment.
Pregnancy rates vary considerably among clinics but are generally around 15% per cycle. Several factors affect the success of intrauterine insemination including cause of infertility, ages of partners, sperm quality, and duration of infertility. Multiple pregnancy is a substantial risk for superovulated intrauterine insemination, and the cycle should be cancelled if there are more than three developing follicles. 
Indications for intrauterine insemination
Donor insemination
In the United Kingdom donor insemination requires a licence from the Human Fertilisation and Embryology Authority (HFEA).
Donors are recruited by sperm banks and are screened for a personal or family history of medical or genetic disorders and sexually transmitted infections including HIV, hepatitis B, and hepatitis C. The donor's blood group and karyotype are tested and a serology test for previous exposure to cytomegalovirus is done. If semen quality is normal, the potential donor should have counselling on the implications before he proceeds. If he does wish to donate, sperm samples are frozen and quarantined pending the results of two further HIV tests three and six months later. If these tests are negative, the sperm can be made available for donor insemination.
For donor insemination, the woman needs to have at least one functioning fallopian tube and she must be ovulatory (or capable of responding to ovulation induction treatment). Insemination is usually done in the same way as intrauterine insemination, by using prepared sperm introduced through the cervix into the uterine cavity just before ovulation. It can be done in natural cycles or in stimulation cycles in which ovulation is induced by clomifene or gonadotrophins. The average live birth rate per cycle is about 10%, but it is influenced by the age of the woman. Most reproductive medicine units strongly recommend counselling for couples seeking donor insemination. Counselling ensures that both partners have the chance to explore all the issues related to the use of donor gametes. Under the regulations of the HFEA only 10 pregnancies can result from one donor.
Gamete intrafallopian transfer
Gamete intrafallopian transfer is a laparoscopic technique in which eggs and sperm are placed directly in the ampullary portion of the fallopian tube, allowing in vivo fertilisation to occur at the natural site. Gamete intrafallopian transfer can be used only in women who have at least one patent fallopian tube.
In common with in vitro fertilisation, a gamete intrafallopian transfer cycle begins with superovulation to recruit multiple follicles and is followed by egg retrieval. Egg retrieval may be done transvaginally (with guidance from ultrasonography). Alternatively, the gametes can be replaced in the tube using a laparoscopic procedure in which the patient is under general anaesthesia. The fallopian tube is cannulated with a catheter containing no more than 60 l of fluid, which has eggs and sperm in it. The semen sample is prepared before surgery, and a small sperm aliquot containing 100 000-200 000 motile sperm is used.
In centres licensed by the HFEA only three oocytes may be transferred to the fallopian tube with the sperm sample, but two oocytes are more appropriate in young patients. Gamete intrafallopian transfer is not a licensed treatment under the Human Fertilisation and Embryology Act and therefore is not under the control of the HFEA. When gamete intrafallopian transfer is offered in units that are not licensed by the HFEA, there is no regulation of the number of oocytes replaced.
With the simplification of in vitro fertilisation and an increase in its success, gamete intrafallopian transfer offers little clinical advantage. Indeed, the need for general anaesthesia and laparoscopy is a distinct disadvantage. Gamete intrafallopian transfer is used rarely in the United Kingdom now, but more often in countries where there are no or few restrictions on the number of oocytes that can be transferred, or where in vitro fertilisation is less successful. 
Indications for gamete intrafallopian transfer
x Idiopathic infertility x Failed intrauterine insemination, artificial insemination, or donor insemination x Endometriosis x Mild male infertility x Religious objection to in vitro fertilisation First proposed in 1984, gamete intrafallopian transfer may be seen by patients as more "natural" than in vitro fertilisation, even though it requires laparoscopy and has an increased risk of multiple pregnancy. Gamete intrafallopian transfer is also deemed more acceptable in some religious circles because fertilisation occurs within the body rather than in a laboratory and surplus embryos need not be created Paula Rowell is senior embryologist at Guy's and St Thomas's assisted conception unit, London.
ABC of subfertility Assisted conception. II-In vitro fertilisation and intracytoplasmic sperm injection
Peter Braude, Paula Rowell
In vitro fertilisation (IVF) and intracytoplasmic sperm injection (ICSI) are two of the main types of assisted conception that take place in the laboratory. This article covers these two techniques in detail and looks at their safety and success.
In vitro fertilisation
In IVF, oocytes (obtained surgically from ovarian follicles in superovulated cycles) and prepared sperm are brought together in a dish in the laboratory. Fertilisation takes place outside the body (in vitro = in glass). Cleavage stage embryos derived from these fertilised oocytes are placed in the uterus (embryo transfer) for pregnancy to occur.
The process Superovulation
Patients receive superovulation treatment with gonadotrophins, usually preceded by pituitary suppression with gonadotrophin releasing hormone analogues (see last week's article). A careful balance is needed to maximise safely the number of oocytes retrieved. Ideally, there should be a choice of embryos for transfer, and some embryos should be available for cryopreservation. However, the risk of ovarian hyperstimulation syndrome also needs to be minimised. Ultrasonography of the ovaries and in some cases monitoring the rise in plasma estradiol concentration are used to check the effect of superovulation. Administration of human chorionic gonadotrophin is scheduled when the leading follicles are >18 mm in diameter, and given 34-38 hours before planned egg retrieval. About 10% of cycles are cancelled before the planned egg collection because the response to superovulation is excessive and the risk of ovarian hyperstimulation syndrome is substantial, or, more usually, because the response to ovarian stimulation is poor.
Egg collection
In the past, eggs were collected laparoscopically under general anaesthesia, but now transvaginal follicle aspiration guided by ultrasonography is the method of choice. It can be performed under intravenous sedation and allows access to ovaries that previously were not visible laparoscopically because of severe pelvic disease and adhesions. Most women are able to leave the clinic a few hours after transvaginal egg collection, and the procedure has minimal analgesic requirements.
Each follicle is aspirated in turn, usually through a single vaginal needle puncture for each ovary. The follicular fluid collected from each follicle is examined immediately under a microscope for the presence of a cumulus mass that may contain an oocyte. Once the oocytes have been collected, they are immediately placed in a culture medium containing the essential nutrients and electrolytes required for fertilisation and maintenance of embryo growth. The culture is then kept at 37°C in an incubator usually gassed with 5% carbon dioxide to maintain the appropriate pH. Each oocyte is inseminated with 50 000-100 000 motile, morphologically normal sperm. Fertilisation can be detected 12-20 hours after insemination by the presence of two pronuclei formed in the cytoplasm of the egg around the maternal and paternal chromatids, and by the presence of two polar bodies in the perivitelline space. Fertilisation rates of over 60% per egg collected should be expected, although complete failure of fertilisation can occur because of previously undetected sperm or oocyte abnormalities.
Around 24 hours after insemination, the pronuclear membranes dissolve, allowing combination of the maternal and paternal chromatids (syngamy), which is followed by the first cleavage division to a two-cell embryo. Further cleavages occur at around 24 hour intervals.
Embryo transfer
Generally, embryos are transferred to the uterus on the second or third day after insemination, by which time they have usually divided into four cells or into six to eight cells respectively. The further on in cleavage that transfer occurs, the more opportunity there is for selection of those embryos that have competence to continue with cleavage both in vitro and in vivo. Although allowing embryos to develop to the blastocyst stage (day 5) may confer this advantage, there are still unsettled concerns about the safety of long term in vitro culture.
Usually two, or occasionally three embryos are transferred together in a tiny drop ( < 20 l) of culture fluid using a variety of soft plastic embryo transfer catheters. Transabdominal ultrasonography can facilitiate the transfer procedure because the full bladder needed for an ultrasound scan tends to reduce anteversion of the uterus. It is also reassuring to patient and clinician to see the fluid containing the embryos placed correctly in the endometrial cavity. The procedure should be painless and the patient may be discharged shortly after transfer. Embryos of good morphological grade in excess of those transferred may be cryopreserved for future use.
Luteal support
Although in natural cycles the ovary produces progesterone after ovulation, there is evidence of premature luteolysis in some superovulatory regimens. Most IVF centres administer progesterone supplementation via vaginal pessaries, suppositories, intramuscular injections, or oral micronised progesterone tablets until menses occur or the woman has a positive pregnancy test. Alternatively, human chorionic gonadotrophin may be given two to three times a week, but it can promote ovarian hyperstimulation syndome in susceptible or heavily stimulated patients. 
Intracytoplasmic sperm injection
As semen quality reduces, the proportion of oocytes fertilised by in vitro insemination decreases. In cases of multiple defects of sperm (concentration, motility, and morphology), IVF rates may be severely compromised, increasing the risk of the fertilisation failing. ICSI is a highly specialised variant of IVF treatment, in which fertilisation is achieved by the injection of a single sperm directly into the cytoplasm of the egg.
Only mature eggs (those that have extruded the first polar body and hence are at the second metaphase of meiosis) are suitable for injection with prepared sperm. As ICSI is usually used when sperm quality is extremely poor, each sperm can be examined and selected for normality of its morphology before being picked up individually with a fine glass needle and inserted directly into the cytoplasm of the egg. Sperm do not have to be motile but should show evidence of viability. Sperm suitable for ICSI may be obtained from the ejaculate even when few are present. In azoospermic men sperm can be retrieved surgically from the epididymis (percutaneous epididymal sperm aspiration) or from the testis itself (testicular sperm aspiration or extraction).
Success of IVF and ICSI
Pregnancy outcome or success rates of IVF may be presented per cycle started, per egg collection procedure, or per embryo transfer. A pregnancy may be defined in various ways: a biochemical pregnancy (a transient rise in human chorionic gonadotrophin concentration), a clinical pregnancy (a gestational sac and fetal heart beat present), or a live birth. The live birth rate per cycle started is sometimes called the "take home baby" rate, and it is the statistic that all clinics are obliged to make available to their patients by the Human Fertilisation and Embryology Authority (HFEA). All clinical pregnancies and their outcomes have to be reported to the HFEA. The major determinant of success in IVF is the age of the woman. A decreasing ovarian reserve and hence the number and quality of oocytes retrieved continues to decline from age 35 and especially as the woman passes 40. Success rates should be viewed according to defined age groups.
In the United Kingdom, the HFEA publishes an annual guide to IVF clinics, in which success rates are presented according to type of treatment, the overall rate, and the rate when the woman is under 38 years. Success rates in terms of live birth per cycle started, per retrieval, and per embryo transfer are also given. 
Indications for ICSI
Ejaculated sperm x Oligozoospermia ( < 20 x 10 6 /ml) x Asthenozoospermia ( < 30% progressive motility) x Teratozoospermia ( < 15% normal forms-according to strict Kruger criteria) x Antisperm antibodies x Fertilisation failure after conventional IVF x Ejaculatory disorders x Preimplantation diagnosis using polymerase chain reaction analysis Epididymal sperm or testicular sperm x Congenital bilateral absence of vas deferens x Obstruction of both ejaculatory ducts x Azoospermia x Failed vasovasostomy x Failed epididymovasostomy
Safety of IVF and ICSI
An important aspect of the introduction of ICSI into clinical practice is the concern of genetic and congenital abnormalities in children born after the transfer of ICSI embryos. This is particularly true when epididymal, testicular, or sperm from men whose infertility may have some form of genetic basis, has been used. Available data show that there is a small but definite increased risk to children born of chromosomal abnormality (1.6%), especially if that abnormality involves sex chromosomes. As some of these abnormalities may be inherited from the parents (and the likelihood increases with decreasing sperm quality), it is advisable that men with sperm counts below 5 million/ml (severe oligozoospermia and azoospermia) are karyotyped before they have ICSI. Of more concern and debate is the malformation rate. It seems that the use of IVF or ICSI may increase the risk of a congenital malformation by 1-2%. It is unclear how much of this increased malformation rate is associated with the substantial multiple pregnancy rate and, hence, prematurity rate. However, it seems that even if this is taken into account, IVF babies are 2.6 times more likely to be underweight than those naturally conceived. Further work and monitoring are needed, but the unease emphasises the need for these techniques to be used with caution and only with appropriate indications. 
Further reading
x Templeton A, Ashok P, Bhattacharya S, Gazvani R, Hamilton M, Macmillan S, et al. 
Big Brother is watching (your CPD)
I had just completed the three month educational supervision meeting with my senior house officer to assess his continuing professional development (CPD). The letter was the first piece of correspondence in the pile awaiting my attention, with the familiar emblem on top of the heavy bond paper. As I read the first paragraph of the letter, my heart rate quickened. It was a letter from the CPD officer of the "College," the "Professor" himself. He wrote: "the College's Executive Committee has asked me to write to you to remind you that the College took participation in its CPD program very seriously." "What have I done now?" was my initial response. I then remembered: I hadn't sent the first quarter's CPD returns yet-late by four long weeks. But my previous returns were in, sent by email and electronically acknowledged. "Gosh," I thought, "they are getting very good at this. Fancy being 'outed' when your returns haven't gone in within the month."
As I read further, I grew more uneasy. The Professor went on to quote "the 10th Principle of the Academy of Medical Royal Colleges CPD framework": "Failure when challenged to produce sufficient evidence to support claimed credits will result in an individual's annual statement being endorsed accordingly for the year involved and their subsequently being subject to annual audit. Suspected falsification of evidence for claimed credits may result in referral to the GMC/GDC." I had to read the letter again a couple of times to satisfy myself that I hadn't been picked up as the Desperate CPD Dodger of the Year. I then rang my colleague next door to ask if he had received any veiled threats as I had. He hadn't, but neither had he sent in his return so far. So, was I going to be investigated for "delays in CPD returns"? I immediately opened the folder labelled "CPD" on my computer and transferred the information there on to the CPD return form, struggling a bit as usual to decide on the right category-clinical, academic, or professional. (I guess it's also dangerous if you get too clinical, academic, or professional-or if you get your arithmetic wrong-there may be a penalty there, you never know). I then sent the return form as an email attachment as usual. I decided to get all the receipts and scraps of paper for evidence of travel, attendance, etc, ready just in case.
It was a relief the next day to see the email network buzzing on the subject. Clearly many had been "found out" like me, or it might have been a mass mailing. There was a strange comfort in numbers. In my case it had an instant result: my return was in, up to date, and hopefully fully backed up with all the receipts, bills, and certificates. I haven't received an electronic receipt yet, and it is almost a day since the return form went in. I must chase it up. You can't be too careful with these things, you know.
Vengudi Sankar consultant paediatrician, Fairfield General Hospital, Bury
We welcome articles up to 600 words on topics such as A memorable patient, A paper that changed my practice, My most unfortunate mistake, or any other piece conveying instruction, pathos, or humour. Please submit the article on http://submit.bmj.com Permission is needed from the patient or a relative if an identifiable patient is referred to. We also welcome contributions for "Endpieces," consisting of quotations of up to 80 words (but most are considerably shorter) from any source, ancient or modern, which have appealed to the reader.
Problems associated with assisted conception can be clinical, ethical, or psychological. This article covers medical problems (such as ovarian hyperstimulation syndrome (OHSS) and ectopic pregnancy), ethical questions that arise from situations such as the creation of surplus embryos, and difficult decisions that have to be made, such as when to advise a couple to stop treatment.
Ovarian hyperstimulation syndrome
OHSS is arguably the most serious risk of treatment with gonadotrophins. It is not clear why OHSS occurs, although it is particularly severe with the use of gonadotrophin releasing hormone analogues and polycystic ovary syndrome. It generally develops if the patient has had an excessive response to gonadotrophins and has produced a large number (20 or more) follicles with its associated excessive rise in oestrogen production. OHSS occurs after exogenous human chorionic gonadotrophin has been administered, or when human chorionic gonadotrophin rises endogenously after a treatment cycle has been successful and an embryo has implanted.
OHSS presents with substantial enlargement of the ovaries, which are filled with enlarging follicles (despite drainage at the time of egg collection) causing abdominal pain, distension, and extravascular fluid extravasation, which results in ascites and haemoconcentration. In the severest OHSS pleural effusions may develop and arterial or venous thromboses can occur because of hypercoagulability.
Superovulation regimens should be designed and monitored to minimise OHSS. However, because of its idiosyncratic nature, the syndrome cannot be avoided completely. Indeed, it can occur simply by using clomifene to induce ovulation in sensitive patients, such as those with polycystic ovary syndrome. OHSS should be managed in a specialist hospital, preferably one with an in vitro fertilisation unit, where there will be the appropriate expertise to deal with the condition. Treatment should be immediate and tailored to the degree of severity. In mild OHSS, without substantial pain or haemoconcentration, close monitoring and analgesia with advice to increase oral fluid intake should be sufficient management. Patients with moderate to severe OHSS should be admitted for anticoagulant prophylaxis and intravenous rehydration; if they also have a reduced urinary output or have marked distension or breathing difficulties they may require paracentesis or pleural fluid drainage. 
Grades of OHSS
Ectopic pregnancy
Patients who need in vitro fertilisation are often surprised that ectopic pregnancy is still a risk even after the embryo has been transferred to the uterus. Among the patients who become pregnant after assisted conception, around 4% of the pregnancies will be ectopic. The embryos migrate to the ostial ends of the tubes after transfer, or they may inadvertently be placed there when they are transferred. The risk of inadvertent tubal transfer can be reduced by conducting the embryo transfer procedure under ultrasound guidance. Patients with prior tubal damage are at most risk, although the possibility of ectopic pregnancy cannot be eliminated in any patient.
Heterotopic pregnancy (a multiple pregnancy with one embryo in the uterus and one embryo in the tube) is extremely rare naturally (1:30 000), but the rate may be as high as 1% in women who have had assisted conception. Thus, this diagnosis must be considered where symptoms of ectopic pregnancy occur, even if ultrasonography shows a pregnancy sac in the uterus. Generally, ectopic pregnancy is detected early after assisted conception because the pregnancy is carefully monitored using ultrasonography.
Multiple pregnancy
Although viewed as a blessing by some longstanding subfertile couples who now have "two for the price of one," multiple pregnancy, especially higher order multiples (three or more), has a substantial morbidity and mortality and is an enormous cost to the health service. Besides the increase in neonatal mortality because of prematurity, the incidence of cerebral palsy in twins is five times that in singletons, and in triplet pregnancies it is 19 times more frequent. The rate of triplet and other higher order births has risen since the advent of assisted reproductive techniques, such as ovulation induction, in vitro fertilisation, and intracytoplasmic sperm injection. It has been estimated that if the triplet pregnancies resulting from fertility treatment could be prevented in the United Kingdom, the money saved on neonatal care could fund one cycle of in vitro fertilisation treatment for all NHS patients who wanted it.
Careful stimulation and monitoring in intrauterine insemination cycles should reduce the risks of too many follicles developing. If this does occur then it may be appropriate to convert the cycle to in vitro fertilisation, where all the eggs are retrieved, or cancel the cycle without the administration of human chorionic gonadotrophin. Nevertheless, patients whose insemination cycle is abandoned should be counselled about the persistent risk of spontaneous pregnancy and advised to use condoms during intercourse for the rest of the cycle.
However, because it is common practice to transfer more than one embryo, in vitro fertilisation and intracytoplasmic sperm injection cycles often result in twin or triplet pregnancies. In the United Kingdom under the terms of the Human Fertilisation and Embryology Authority (HFEA) code of practice, no more than two embryos may be transferred in a treatment cycle-except in special circumstances, when three may be used. With continuing improvements in cryopreservation and embryo culture there are moves to encourage the transfer of only one embryo at a time.
Creation of surplus embryos
Under the terms of the HFEA code of practice, patients having assisted conception may not have more than three embryos transferred in any vitro fertilisation, intracytoplasmic sperm 
Advantages of embryo cryopreservation
x Maximises conception potential from an in vitro fertilisation or intracytoplasmic sperm injection stimulation cycle x Prevents wastage of any surplus embryos x Allows embryo transfer in a natural cycle with no risk of OHSS x Reduces the cost of treatment as gonadotrophins are not needed x No need for women receiving oocyte donation to synchronise their cycle with the donor injection, or frozen cycle. Usually only two embryos are transferred unless there are cogent clinical reasons. With the use of superovulation and increasingly successful techniques to achieve fertilisation in vitro, more than three embryos are often available at the time of transfer, giving couples certain choices for the embryos not transferred immediately. The surplus embryos can be frozen so that they are available for use in a subsequent cycle. Cryopreservation of gametes or embryos requires a stepwise exposure to cryoprotectants, cooling to subzero temperatures, and storage in liquid nitrogen at − 196°C. The embryos can remain in storage without deterioration until they are needed for use in treatment by means of thawing, rehydration, and removal of the cryoprotectant. Not all embryos are suitable for cryopreservation. Only around two thirds of embryos will survive the freezing and thawing process, and survival will depend mainly on the quality (cleavage stage and morphology) of the embryos.
When embryos are unsuitable for freezing, or if couples are concerned about cryopreservation they may choose to allow them to perish, or they can donate them to research projects approved by the HFEA. Details of these projects can be found on the HFEA's website (www.hfea.gov.uk).
Couples should receive counselling on all the options before starting a cycle, which will give them time to consider their choices. Their wishes must be recorded on a form from the HFEA, signed copies of which are retained in their notes and by the individuals concerned.
Variable success of implantation and pregnancy rates with frozen thawed embryos has been reported. The rates range from 10% live birth rate to rates equivalent to those achieved with fresh embryos. The success of the freeze-thaw process and subsequent transfer can depend on the clinic where it is done. The success rates for various clinics can be seen on the HFEA's website (www.hfea.gov.uk/ForPatients).
Sperm cryopreservation
Although cryopreservation of semen from animals and humans has been done for many years, and refinements of the technology have allowed increases in the yield of motile sperm surviving, fresh samples are still about 30% better in quality than frozen samples. In the past, poor quality semen samples may have been discarded as unsuitable for treatment, but intracytoplasmic sperm injection has made it worth cryopreserving any sample that contains some live, motile sperm. 
Uses of sperm cryopreservation
x For donor insemination cycles x To store sperm before chemotherapy or radiotherapy to preserve the man's fertility potential x To avoid the need for repeat surgery by freezing sperm that are surgically retrieved x To store sperm for a treatment cycle if difficulty in producing a sperm sample is anticipated
Plasticware and colour coders used in cryopreservation of semen and embryos
When to stop treatment
It is difficult for both patient and clinician to decide when to stop treatment. On the basis of the couple's history, the clinician will advise them on their prognosis. The couple can then make a decision whether to stop treatment. Clinicians rarely have to advise patients to stop treatment because the stress of the repeated procedures, physically and mentally, usually leads the couple to reach the appropriate decision. However, a pregnancy, even if it results in an early pregnancy loss, may give encouragement to the couple and make it more difficult for them to decide to stop treatment. Repeated failed cycles (despite good quality embryos) are uncommon, but when they do occur the couple can feel frustrated and vulnerable. These emotions may encourage them to shop from clinic to clinic, hoping that some new treatment (for example, assisted hatching, aneuploidy screening, miscarriage treatment) may be offered to enable them to become pregnant. Usually, the circumstances are clearer when few or poor quality oocytes are produced, even with high doses of gonadotrophins. Generally, this reflects a decline in the number of oocytes in the ovary (decreased ovarian reserve). This decline happens naturally as women age, but may occur surprisingly early in some women. These women may have normal cycles, but could have incipient ovarian failure, which makes it harder for them to understand their failure to conceive and to come to terms with their premature childlessness. Oocyte donation is their only way of conception; adoption is another approach. Exit counselling is important and helpful in these circumstances. 
Doesn't it make you sick
An elderly Serbian woman recently presented to the hospice with symptoms of persistent nausea. She had developed breast cancer in 1980 and had undergone a mastectomy. Her disease had relapsed in 1993 and 1997. She had a history of hypothyroidism and asthma. She had been taking regular inhalers, thyroxine, and slow release aminophylline for many years.
In December 2002 she was admitted to a London teaching hospital with nausea and vomiting; trial treatment with cyclizine, levomepromazine, and metoclopramide met with limited success. Her thyroid function tests were normal, as were her renal function, liver function, and bone profile. A brain scan had ruled out brain metastases; an abdominal ultrasound ruled out liver metastases.
She was discharged from hospital in mid-January, but her symptoms had not improved. She was admitted to the hospice two weeks later. Again, we tried various combinations of antiemetics by subcutaneous infusion, we treated her constipation, and started a trial of dexamethasone. She even had a psychiatric review to rule out depression. (We found it hard to make a psychological assessment because her grasp of English was not good, and we wondered whether her symptoms might be a form of somatisation-after all, her homeland was ravaged by war.) However, her symptoms remained frustratingly unresolved.
At the hospice, we have an on-site pharmacist, Jo, who is experienced in palliative drug prescribing and is part of our multidisciplinary team. She suggested checking the patient's aminophylline levels, pointing out that this drug is notorious for its side effects and its narrow therapeutic range. The patient's drug concentration turned out to be 24 mg/l (therapeutic range 10-20 mg/l). We reduced her aminophylline dose, and within 24 hours her nausea and vomiting resolved. It was only after eight weeks of symptoms, being an inpatient at two different units, and numerous investigations and drug combinations that her drugs on admission were finally scrutinised.
We slowly reduced her aminophylline dose and finally stopped it. She was successfully discharged home a few days later. This case illustrates two points-firstly, as we already know but often forget, always consider what other drugs or other conditions a "cancer patient" has, and, secondly, the value of a sharp eyed pharmacist.
Rosemarie Anthony-Pillai registrar in palliative care, Pembridge Palliative Care Unit, St Charles Hospital, London
Peter Braude, Sadia Muhammed
Along with advances in technology comes the need for government guidelines and laws to ensure that those technologies are used safely and responsibly. This article covers the development of the rules in the United Kingdom that govern assisted conception, and the implications of these rules for day to day clinical practice.
Human Fertilisation and Embryology Act 1990
The Human Fertilisation and Embryology Act was passed in 1990 in response to the report of the Committee of Inquiry into Human Fertilisation and Embryology (the Warnock report), which examined three main public concerns. These were:
x Creation of human embryos outside the body and their use in treatment x Use of human embryos in research x Use of donated gametes and embryos. The act established the Human Fertilisation and Embryology Authority (HFEA), and its licensing and inspection procedures, as the main mechanism for regulating these activities.
Functions of the HFEA
The HFEA is a statutory non-departmental public body and is accountable to the secretary of state for health. Established in 1991, it is the first statutory body of its type in the world. It has 18 members who are appointed by the secretary of state, including a lay chairperson and a deputy chairperson. At least one third, but not more than half, of its membership may be registered medical practitioners or those who have been involved with assisted conception or its research funding.
Licensing
Three types of licences can be granted by the HFEA.
A treatment licence allows the unit to pursue treatments that fall under the act.
A storage licence allows cryopreservation and storage of gametes and embryos.
A research licence is needed to perform any research that uses human embryos in vitro.
To practise assisted conception, the centre will be inspected and, if the facilities and staff are deemed suitable, a treatment licence will be granted to the "person responsible." This person will be the named individual under whose supervision the licensed activities will be carried out. In the United Kingdom certain activities are prohibited and a breach of the act is considered a criminal offence. The renewable licence is granted for up to three years, but is subject to annual reports and inspections.
The register
The act requires the HFEA to keep a register of all treatment cycles and of all children born as a result of in vitro fertilisation technology or by the use of donated eggs or sperm. The register 
Activities prohibited in the act
x Keeping or using an embryo in vitro after the appearance of the primitive streak or 14 days of development, whichever is the earlier x Placing an embryo in a non-human animal x Replacing the nucleus of an embryo with a nucleus taken from the cells of another person or another embryo (cloning) x Altering the genetic structure of any cell while it forms part of an embryo ensures that later on such children may learn something of the circumstances of their conception. The act states that when children reach 18 years they may request to know whether they were born as a result of a treatment that required an HFEA licence, including donor insemination. If contemplating marriage, the child may ask whether they could be related to the individual that they intend to marry. In these circumstances, the request may be made by a minor of marriageable age, and so the first such requests for information may be expected in 2007 (16 years after the establishment of the HFEA). Under current legislation the identity of donors will not be revealed.
Implications of the act for practice
The HFEA publishes and revises regularly its code of practice in which is set out what are considered "suitable practices" in the context of activities that require licences under the act. The act is unusual in clinical practice in five principal ways.
Consent
The act requires that control of the use of gametes, whether for in vitro fertilisation, storage, donation, or research should lie with the provider of those gametes (but without the notion of ownership). Consent forms are used to specify the fate of embryos and gametes in assisted conception. It is this requirement for written consent that was at the heart of the dispute in the case of Diane Blood. While he lay in a coma, Diane Blood wanted some of her husband's sperm removed to be cryopreserved for her later use to have a child. Removal and storage of the sperm and its use without written consent would have been a criminal offence in the United Kingdom. After a protracted court case Diane Blood was allowed to take the sperm abroad for use.
Confidentiality
Because of the sensitive and personal nature of the treatments involved, specific criminal sanctions exist for a breach of confidentiality. It is unusual for confidentiality to be enforced so strictly, and even more so that criminal sanctions can be brought if broken. In practice, assisted conception unit case notes are kept securely and separately from routine hospital notes. They are accessible only to those members of the unit named on the treatment licence, or when needed, to other licensed individuals. An amendment to the act in 1992 allowed information about the treatment to be given to a third party only with the patient's explicit written consent and strictly on a "need to know" basis.
Counselling
Before providing or receiving gametes for use, donation, or fertilisation, the act requires that a person must have "a suitable opportunity to receive proper counselling on the implications of taking the proposed steps," and that that their consent should 
Activities that consent must specify
x The precise use of the gametes in treatment x Whether gametes may be used to fertilise an egg in vitro and whose eggs may be fertilised x Into whom those embryos may be placed x What is to be done with any embryos not transferred (they could be frozen, destroyed, or used for research) x Whether any embryos or gametes may be cryopreserved, and if so then the length of time for which they may be stored x The precise use of those cryopreserved gametes or embryos including their use after the death of the donors involved not be effective unless such counselling has been offered. All reproductive medicine units should provide access to an appropriately trained fertility counsellor, although the patients do not have to accept the offer of counselling to receive treatment. Counselling for people having treatment in which donor gametes are to be used is strongly advised.
Information
The act also requires that no person should provide gametes for in vitro fertilisation, storage, or donation without first being given appropriate information about treatment. All assisted conception units are therefore obliged to have written information available (including up to date success rates expressed as "live birth per treatment cycle started"), which can be requested by prospective patients or their doctors. The HFEA patients' guides also have information about these success rates, including multiple pregnancy rates and services offered at the 110 units that hold treatment licences in the United Kingdom. The patients' guides and other publications can be obtained free from the HFEA, Paxton House, 30 Artillery Lane, London E1 7LS.
Welfare of the child
The welfare of the child is probably the most controversial part of the act. It requires that "a woman shall not be provided with treatment services unless account has been taken of the welfare of any child who may be born as a result of the treatment (including the need of that child for a father) and of any other child who may be affected by the birth." The latter refers to any existing children in the family Thus, each licensed unit is obliged to have clear written procedures for assessing the welfare of the potential child and of any other child who may be affected. However, this condition applies only to centres that hold a treatment licence. It has been argued that this requirement is unfair because it does not apply to natural procreation, nor does it apply to fertility treatments offered outside licensed assisted conception units.
Nevertheless all assisted conception units should ask the couple's general practitioner for information about any factors that may be relevant to the couple's suitability as parents of the child. Permission from the patient is usually included in the letter of request from the unit.
Some units may provide helpful checklists to ensure that they ask about specific issues that are deemed relevant. These issues include whether the couple live together, whether any of their children have been put on the "at risk" register or taken into care, and whether either partner has a drug dependence, a history of violence, or a criminal record. After assessment, if a unit decides that it cannot treat the couple, the couple concerned must be told, and they may then appeal against this decision or seek treatment at another unit.
Legal parents of children from donated gametes or surrogacy
The woman's husband will be the legal father of a child born using donated sperm unless they are judicially separated or he can prove that he did not consent to the treatment. Where a woman is being treated together with a male partner who is not
Additional information a centre requires when providing treatment with donor gametes
x A child's potential need to know about his or her origins and whether the prospective parents are prepared for the question if it arises as the child is growing up x The possible attitudes of other members of the family towards the child and the child's status in the family x The implication for the welfare of the child if the donor is personally known in the child's family and social circle x Any possibility known to the centre of a dispute about the legal fatherhood of the child
Patients' guides available from the HFEA Information to be taken into account when assessing welfare of the child issues
x The couple's commitment to having and bringing up a child or children x The couple's ability to provide a stable and supportive environment for any child produced as result of treatment x The couple's medical histories and the histories of their families x The couple's health and consequent future ability to look after or provide for a child's needs x The couple's ages and their likely future ability to look after or provide for a child's needs x The couple's ability to meet the needs of any child, including children in multiple births x Any risk of harm to the child or children who may be born, including the risk of inherited disorders, transmissible diseases, or problems of neglect or abuse x The effect of a new baby or babies on any existing child of the family
Transfer of legal parentage to a commissioning couple in a surrogacy arrangement
x The child must be genetically related to at least one member of the commissioning couple x The surrogate parents must have consented to the making of the parental order for transfer no earlier than six weeks after the birth of the child x The commissioning couple must have applied for a parental order within six months of the child's birth x The commissioning couple must be married to each other and both be over 18 years x No money other than expenses must have been paid in respect of the surrogacy arrangement unless authorised by a court x The child must be living with the commissioning couple x The commissioning couple must be domiciled in the United Kingdom, the Channel Islands, or the Isle of Man Subfertility usually affects a person's capacity to function normally in close personal relationships, socially, and at work. Many couples find that facing the problem of subfertility, and coping with the investigations and treatments can cause anxiety, stress, and depression. Demands and pressures may be placed on subfertile couples by different cultural, religious, and familial attitudes towards parenthood and childlessness. These factors can also affect the way each individual feels about and responds to the problem.
Subfertility and couples' relationships
Tensions and conflicts within close relationships are common, and many couples experience a degree of sexual dysfunction in their attempts to conceive. A history of termination of pregnancy, recurrent miscarriages, sexually transmitted infections, or sterilisation can all become a source of conflict. One or both partners may feel guilty or a have sense of failure, and as a result misunderstandings and blame can occur, which may cause the breakdown of relationships. Men and women usually experience subfertility and its treatment in different ways, and lengthy treatments may have an impact on work and on domestic and social lives.
The role of the counsellor
Opening up clearer communication The counsellor's task is to deal with the stress of the situation by exploring what has led to it, and to help find ways of opening up clearer communication between partners. Advice is not given on how the situation should be resolved, but instead the counsellor asks the couple what they would like to change and helps them explore how each of them might do this. Counselling aims to clarify the needs arising from the impact of fertility problems on the person's emotional, psychological, and social life. Supporting and encouraging the expression of difficult feelings and emotions can help that person to adjust to their circumstances and relate to their environment in a more constructive way.
How much counselling?
The frequency, duration, and focus of counselling varies and will depend on the circumstances of the couple. One hour may be enough for some couples; others will need several sessions. Important objectives of counselling include encouraging people to clarify the underlying nature of a problem or difficulty, and exploring the capacity that the couple has to deal with the problem.
Counselling and fertility treatment
Couples often have conflicting thoughts and feelings about a proposed form of treatment. Being given the opportunity to discuss the different options available and the implications of any proposed treatment can help them reach an informed decision that is acceptable to both partners. Adequate preparation through counselling before treatment can substantially decrease the "roller coaster" effect to which many couples have likened the experience of infertility treatment. 
Counselling does not offer medical or clinical judgments, opinions, or decisions
Counselling for patients who want to store, discard, or offer for research or donation excess embryos from an in vitro fertilisation cycle will focus on the legal, moral, and ethical dilemmas that may concern some people about these options
Expectations of reproductive technologies are often too high and, where treatment is unsuccessful, personal inadequacy and a sense of failure leave many feeling emotionally exhausted and vulnerable.
Legal requirements
Under the terms of the UK 1990 Human Fertilisation and Embryology Act and as stated in the Human Fertilisation and Embryology Authority's code of practice, people seeking licensed treatment must be given the opportunity to receive counselling before consenting to treatment.
Types of counselling
Three types of counselling are recognised.
Implications counselling explores with the person how any proposed treatment would affect them, their family, and any child born as a result of treatment. Although genetic counselling falls into this category, this type of counselling is of a different style and nature to general counselling. Donors in particular must consider the short and long term effects that any donation could have on a future child, existing children, and the family as a whole. In addition, recipients of donated gametes must consider the rights of a future child to information about his or her genetic origins.
Support counselling aims to give emotional support at any time before, during, or after treatment. This may mean providing a support group or offering assistance to find a suitable one.
Therapeutic counselling focuses on the effects, consequences, and resolution of treatment and infertility. Referral to someone who can give longer term or more appropriate therapeutic counselling should be offered if necessary.
The welfare of the child
The Human Fertilisation and Embryology Act requires that before any treatment is given at a licensed centre certain welfare issues must be taken into consideration: the welfare of any child born as a result of treatment; the need of that child for a father; and the needs of any existing child who may be affected by the birth.
Assessing the welfare of the child Many factors must be considered in this assessment, including who would be legally responsible for any child and who intends to bring up the child. The act does not exclude any category of woman from being considered for treatment. However, in situations where the child would have no legal father, the centre must pay particular attention to the prospective mother's ability to meet the child's needs throughout childhood. This includes considering other members in the family or social group of the woman who might share this responsibility and who might act as male role models.
Assessment includes taking a detailed medical and social history. Consideration is given to other areas, such as the degree of commitment to having a child and the ability to provide a stable and supportive environment. In addition, the age, health, and medical history of the potential parents are important. Any risk of harm to the future child, including the risk of inherited disorders, transmittable disease, problems during pregnancy, and the implications of multiple birth must be considered. Possible neglect or abuse in the future and the effects that either the treatment or a new baby would have on any existing children must be taken into account. 
Support groups for patients
Role of the counsellor in assessment
Sometimes the counsellor may play a role in the assessment (although this process is at odds with the usual client-counsellor relationship), and the purpose of the session must be made clear to the couple being seen. The limits of confidentiality must also be specified at the start of a session, as some information may need to be shared with the clinical team before a decision to treat or not can be made. If the counsellor takes part in the assessment process in this way, patients should have access to an alternative independent counsellor for supportive and therapeutic counselling. If there is difficulty in making a decision, cases may be referred to an ethics committee. Key points
Refusal of treatment
x Subfertility (and dealing with the investigations and treatments) can cause anxiety, stress, and depression x Counselling aims to help people identify the needs arising from the impact of subfertility on their emotional, psychological, and social life x Counselling can reduce the roller coaster effect of treatment x Three types of counselling are recognised: implications counselling, support counselling, and therapeutic counselling x Licensed centres must offer patients access to counselling x Licensed centres must assess the welfare of any child born as a result of treatment, the need of that child for a father, and the needs of any existing children who may be affected by the birth
Further reading 
Sweet dreams and sour awakenings
Almost a quarter century ago Roberts and Roberts proposed in the BMJ that liquid medicines for children should be either unsweetened or sweetened with non-acidogenic substances. 1 They proved a clear association between sugar sweetened drugs and dental caries in children. Since then others have pointed out the high risk of regularly using preparations containing sugar, particularly for chronically sick children. 2 At a health review of a child with severe cerebral palsy, rampant carious teeth were detected and pointed out to the parents with a slight undertone of allegation. However, the doctor was rudely awakened from his sweet dream of only doing good by the parent's courteous question: "Would the night time chloral hydrate syrup prescribed against sleep disturbance by the doctor possibly contain sugar?" Quite frankly, we couldn't answer this excellent question straight away. We unsuccessfully consulted the British National Formulary and made a web search, but ended up calling the hospital pharmacy and Boots the Chemist. A 5 ml bedtime dose of chloral hydrate syrup for children contains 3 g sucrose-and there are no sugar-free versions in sight. But our little survey revealed more: although there are several sugar-free drugs on the market, a great many liquid preparations (such as benzhexol, clobazam, diazepam, ethosuximide, ibuprofen, phenobarbital, phenytoin, senna) are also sugar based. Labels and instruction leaflets do not point out the danger of dental caries. Hence, doctors have to pay special attention to prescribe sugar-free solutions (containing such non-cariogenic sweeteners as xylitol, saccharin, and sorbitol) whenever possible.
Disabled children often have to take a daily or, even worse for their teeth, nightly regimen of drugs such as antispastics, antiepileptics, antireflux drugs, laxatives, analgesics, antiemetics, sedatives, and respiratory drugs. They may have oropharyngeal motor problems, which make swallowing tablets difficult, and so rely on liquid preparations for many years. Difficulties in maintaining good daily oral hygiene, residual food, malocclusion, mouth breathing, and bruxism with underlying severe spasticity all contribute to a high risk of dental problems in these children. 3 4 Professional dental care is difficult, and often requires a general anaesthetic-with all its additional risks.
As prescribing doctors, we must be alert to the possibility of solutions containing sugar, which may further jeopardise the dental state of our young patients, if we really intend to act on the maxim of "first do no harm." It is rare for any of the options available for couples with intractable infertility to be seen as a first choice. For many couples in this situation infertility is like bereavement and causes great emotional distress. However, with help, people may be able to accept their position and see the opportunity to start a new life. To embrace any of the following options and to cope with the complications and frustrations of each, psychological strength and stamina are needed, plus help from a skilled independent counsellor.
Egg, sperm, and embryo donation
Counselling for gamete and embryo donation Counselling for those receiving donor gametes or embryos encourages them to explore concerns and feelings related to their infertility before considering the social and emotional issues that may arise from non-genetic parenthood. The emotional impact and implications of donation can cause problems for recipients. Men and women often have different thoughts and feelings about the donors and about accepting donated gametes or embryos.
Short and long term implications of donation are influenced by the attitude, beliefs, and personal and social situation of the individuals concerned. Sperm, egg, and embryo donation can be from an anonymous or a known donor, and each has different implications. Counselling can be relatively straightforward or complex depending on the circumstances, and the counselling sessions will vary in length and intensity accordingly. Counselling explores the implications of a person's reasoning and challenges their assumptions and preconceptions. Issues such as openness or secrecy must be considered, as well as the questions of whether to tell the potential future child about their genetic background, and what, how, and when to tell both the child and the wider family.
Selection and screening of donors
Information is given about the selection and screening of donors. Gamete donors have to give a detailed personal, medical, family, and genetic history and are screened for sexually transmitted infections including HIV, hepatitis B and C, and other viral infections, such as cytomegalovirus. Their karyotype is checked and they are offered counselling before they consent to donate their gametes. Donors are invited to write non-identifying information about themselves that can be made available to recipients.
Quarantining donated semen
Sperm quality is assessed and, if initial screening tests are normal, semen is frozen. Samples remain quarantined for six months, at which point an HIV test is repeated (to exclude recently acquired infection before seroconversion). If all results are negative, samples can then be released for clinical use. Egg donation is usually with fresh eggs rather than frozen eggs because it is more difficult to freeze eggs than sperm. Recipients need to be aware of the small potential risk of HIV transmission from a donor who has recently acquired the infection but not yet become seropositive.
Options for intractable infertility
x Egg, sperm, or embryo donation x Adoption x Surrogacy x Accepting a childless lifestyle For many couples, facing the situation of intractable infertility is extremely distressing and help from a counsellor may be needed Issues explored in counselling for couples pursuing gamete or embryo donation
x Concerns and emotions associated with infertility and non-genetic parenthood x Various implications of gamete or embryo donation depending on the couple's cultural, religious, and moral beliefs x Selection, screening, and legal status of donors and recipients x Whether, what, when, and how to tell a child about his or her genetic background and what, when, and how to tell the wider family
Sperm injected into uterus
Donor insemination
Legal issues
The legal status of the donor, recipient, and future child should be discussed as part of counselling before treatment. Under the terms of the UK 1990 Human Fertilisation and Embryology Act, the woman giving birth to the child is the legal mother, and her husband or partner is the legal father (unless he can show he did not consent to treatment), irrespective of whether gametes or embryos used were their own or donated.
As the law currently stands, donor anonymity is protected, although the child has the right to contact the Human Fertilisation and Embryology Authority at 18 years (or 16 years if wishing to marry) to ask if he or she was born as a result of gamete donation and if a prospective partner might be related. However, a revision of law is being considered that may in future allow the identity of donors to be known, and recipients should be encouraged to consider how they might feel about the right of a child to this information.
Adoption
As a result of the UK 1980 Children Act the "welfare of the child" is paramount. Most adoption agreements support "open adoption," which encourages honesty with the child and ongoing links with the birth family. Recruitment and placing is often made with a particular child in mind, and preliminary assessments try to ensure a match between the child and the potential parents.
Adoption after infertility treatment
A couple who have been trying to conceive their own child must change their perspective before adoption can be considered seriously. Coming to terms with infertility before embarking on this option is essential. Counselling aims to help this process and to prepare the couple for the reality of adoption.
Adoption agencies and the assessment process All adoptions must be through an adoption agency, either local authority or voluntary, and each has its own criteria for adoption. Interviews take place over several months before a child is placed. Issues such as the couple's attitudes to their infertility and their motives for wanting to adopt will be explored exhaustively to assess the couple's stability and commitment to adoption. The process can be lengthy, and counsellors who do not take part in the assessment can offer support, a fresh perspective, and a safe environment in which the couple can explore their thoughts and feelings.
Overseas adoption
Adoption from overseas can be complex and expensive, although some countries have reciprocal arrangements with the United Kingdom. However, political or legal idiosyncrasies and differing attitudes to adoption can make this a difficult course to follow. A "home study" report carried out through an adoption agency is needed, and applications to adopt a child must be approved by the Home Office and local social services.
Surrogacy
In surrogacy, one woman (the surrogate or host mother) carries a child for another as the result of an agreement (before conception) that the child should be handed over after birth. The couple wishing to bring up the child after the birth is the commissioning couple. 
Legal issues
Types of surrogacy arrangement
Partial surrogacy-The woman who carries the child (host mother) also provides the egg and is therefore the genetic mother of the child. Partial surrogacy can be achieved by donor insemination, home insemination, or as a result of in vitro fertilisation treatment Full surrogacy-The host mother is not genetically related to the child but has embryos donated by the commissioning couple. Alternatively, embryos may have resulted from a known or anonymous donation to the commissioning couple. Full surrogacy can be achieved only through an in vitro fertilisation cycle undergone by the woman (or donor) of the commissioning couple Donors do not have any parental rights or responsibilities towards any children born after treatment and can withdraw consent to the use of gametes or embryos up to the point of transfer to a recipient legally. The law allows parents of children born after gamete donation to be the legal parents of the resulting child or children at birth. This means the surrogate mother can be regarded as having received donated gametes to conceive. She is therefore the legal mother of the resulting child at birth. The commissioning couple have to apply through the courts to become the legal parents of the child or children. Hence, there is difficulty enforcing a surrogacy arrangement if the surrogate changes her mind and feels unable to give up the child to the commissioning couple.
Counselling for surrogacy
Counselling for surrogacy is lengthy and comprehensive. Home visits and several appointments are often needed. All concerned must understand the implications of what is intended and they must be committed to the proposed arrangements. The underlying focus of counselling should be to protect any existing and future child or children, as well as any adults who are involved, from possible distress and complications that could result from an ill informed or ill considered decision.
Accepting a child-free lifestyle
For some couples, letting go and moving on from treatment is a relief, whereas for others it is a traumatic experience. Acceptance of a child-free lifestyle only comes over time, and often after great psychological and emotional adjustment. Choosing a child-free life is totally different from being forced into childlessness through circumstance. Those facing this possibility often ask how others come to accept it, but there is no simple answer. Experiences from childhood of what parenting is, and how positive or negative it is seen to be, can build or destroy an individual's sense of self. Infertility and subsequent treatment can erode a person's confidence. Positive experiences from childhood therefore help people to cope more constructively with childlessness.
Support from partners, friends, and family is vital for couples coming to terms with infertility and accepting a child-free lifestyle. Cultural, religious, and social factors that determine a couple's attitudes to the value of children and their importance to family life can either help or hinder. It is easier for those whose family and wider social group accept childlessness to live with and adapt to a life without children than it is for those whose culture places more importance on the need for children in family life.
Counselling
Counselling for people who are trying to accept a childless future varies in frequency and intensity, and, if offered appropriately, it can be therapeutic and supportive. A person trying to accept a child-free lifestyle may visit their general practitioner with symptoms such as repetitive minor ailments, minor gynaecological problems, depression, loss of appetite, sleeplessness, and conflict in relationships. Recognising the underlying reasons for their symptoms and offering appropriate intervention at this stage can help and lead to the beginning of acceptance. Feelings of depression, being "stuck," and hopelessness are common, and, until these are dealt with adequately, they will impede a person's ability to see any point to the future. Looking ahead to other changes and recognising that a future can exist without children gives a focus for counselling that mobilises the coping strategies of each person. Issues explored in counselling for surrogacy x The law relating to surrogacy arrangements x Treatment including the risks, multiple birth, termination and failure of treatment or pregnancy, and possible disability of a child x Existing children-what they know, how they will be prepared, what arrangements have been made, and how parents will deal with concerns such as attachment, loss, separation, anxiety, and jealousy x The unborn child, including managing a pregnancy, complications, and the future needs of the child x Relationships with family, friends, colleagues, and their attitudes, expectations, and hopes x Practicalities of the birth-bonding, breast feeding, handing over the baby, and future contact
Surrogacy support groups for patients Before a child-free life is accepted, the grief and loss experienced may cause a person to visit their general practitioner with repetitive minor health problems, depression, and conflict in relationships
Alison Bagshawe is is a counsellor at the Guy's and St Thomas's assisted conception unit, London.
The photograph of a family with adopted children is reproduced with permission of Nancy Palmieri/AP.
ABC of subfertility Further advances and uses of assisted conception technology
Susan Pickering, Peter Braude
Assisted conception technology has led to a variety of new techniques that can help subfertile couples. However, many now go beyond simply improving the capacity to procreate. They also affect areas outside reproductive biology and present new ethical dilemmas.
Preserving fertility for young women
Long term survival rates for cancer have improved substantially because of the use of aggressive chemotherapy and radiotherapy. However, in young women this comes at a price-many women lose ovarian function because oocytes or their support cells are damaged by the treatment. A technique ensuring successful cryopreservation of oocytes would benefit women recently diagnosed with cancer who want to retain their fertility potential. In addition, cryopreservation could help women with a family history of premature menopause as they could store their gametes before their pool of oocytes is depleted.
Cryopreservation of oocytes
In contrast to the success of embryo freezing, which is now a routine procedure in most in vitro fertilisation clinics, cryopreservation of oocytes has been less successful. Only a few live births after egg freezing have been achieved since the first one in 1986. Some problems have been reduced by improving cryoprotectant regimens and by using intracytoplasmic sperm injection to overcome the block to fertilisation, resulting in a few pregnancies and live births. However, the success rate remains low-about 1 in 100 eggs that are frozen results in a live birth.
Cryopreservation of ovarian tissue and maturation of oocytes and follicles in vitro
An alternative approach is cryopreservation of slices or biopsies of ovarian tissue, which contain many thousands of immature oocytes. These oocytes are quiescent and their chromatin is in a stable phase of meiosis. Autografting and in vitro maturation could be used to recover frozen oocytes for later use, but both methods are still experimental.
Autografting
Thawed slices of ovary might be grafted to the host, either to the remaining ovarian site or to an ectopic site such as the uterus or under the skin. With this technique, live births have been achieved in marmosets, sheep, mice, and recently in monkeys. To date, the only publicised attempt at human ovarian autotransplantation after cryopreservation was unsuccessful because folliculogenesis returned only for a short time. Indeed, preliminary experiments show that few oocytes survive in the tissue after grafting-sometimes the stored tissue is from patients with haematological or other malignancies with a propensity to metastasise, and so the safety of regrafting has been questioned.
In vitro maturation
Finding a reliable protocol for the in vitro maturation of immature follicles is a major challenge. Complete in vitro A major challenge in the cryopreservation of oocytes is to (a) preserve the egg's ability to be fertilised and (b) maintain the integrity of its genetic material so that a genetically normal embryo is produced development of immature follicles has been achieved in mice, but culture of ovarian tissue from large mammals and humans is difficult because normal oocyte growth is often compromised. The current dilemma is whether young women undergoing chemical or surgical oophorectomy should take the precaution of having some ovarian tissue frozen. Only if today's cryopreservation techniques are appropriate would they be able to use the stored tissue in future for in vitro maturation (when these methods are developed).
Preserving fertility in prepubertal boys
Testicular tissue from prepubertal boys (before Tanner stage 2) does not contain mature spermatozoa and so cannot be used for assisted reproductive techniques without maturation in vitro. As it is not possible to collect an ejaculated sample, cryopreservation of surgically retrieved testicular tissue may be the only option. Besides the practical difficulties yet to be overcome in the use of immature sperm, retrieval of such tissue presents legal and ethical dilemmas because the child is unlikely to be old enough to give informed consent. The Royal College of Obstetricians and Gynaecologists and the British Fertility Society have produced guidelines for storage and use.
Preimplantation genetic diagnosis
Preimplantation genetic diagnosis (PGD) is an early alternative to prenatal diagnosis and is suitable for patients who are at substantial risk of conceiving a pregnancy affected by a known genetic defect. The technique has been applied to the analysis of numerical and structural chromosomal abnormalities that can result in handicap or recurrent miscarriage, the identification of sex to prevent transmission of X linked disease, and for the detection of specific serious monogenic disorders.
For PGD, one or two cells are removed from embryos at the early cleavage stage and the diagnostic test is carried out on these cells. The genetic status of the embryo is inferred from the result of the test, and only unaffected embryos are placed in the uterus. For single gene disorders, such as cystic fibrosis and spinal muscular atrophy, the polymerase chain reaction is used to amplify the region of the DNA containing the genetic lesion to levels where a diagnostic test can be carried out.
PGD of sex linked diseases for which the specific genetic defect is unknown or not amenable to molecular diagnosis at the single cell level can be done using fluorescence in situ hybridisation (FISH). Probes that bind to specific chromosomal telomeres can be used to identify balanced or unbalanced products in Robertsonian and reciprocal translocations.
PGD is a highly specialised procedure that is available at only a few reproductive medicine centres worldwide, and the number of live births achieved is still relatively small. However, the use of this technique will expand rapidly as the molecular basis for more diseases is found.
Preimplantation screening of embryos
Implanting multiple embryos has led to an unacceptably high rate of multiple births. As the aim of assisted conception is to produce a healthy baby, reducing multiple pregnancy rates is a major goal and transferring a single embryo is the ideal. The ability to identify embryos with high implantation potential will allow more effective selection of embryos for embryo transfer and reduce the likelihood of multiple pregnancy without reducing overall pregnancy rates.
Selection of embryos for transfer is generally made on morphological grounds. Early cleavage stage embryos graded Preserving men's fertility x Testicular function is often compromised after chemotherapy treatment in much the same way as described above for ovarian tissue x Preservation of fertility for men is much more straightforward than for women x Freezing of multiple samples of ejaculated semen before chemotherapy and radiotherapy is successful x Men about to have chemotherapy should be offered cryostorage of sperm as good practice as high quality seem to have an improved implantation potential, although specificity is poor. Some women, including those in older age groups ( > 38 years) and those who have had repeated failure of in vitro fertilisation, are more likely to produce cytogenetically abnormal embryos, which are not capable of normal development. For these patients, preimplantation genetic screening or aneuploidy screening has been advocated. By using techniques developed for PGD to select normal embryos, the chromosomes that are responsible for the major survivable aneuploidies (for example, 21, 22, 18, 13, X, and Y) can be examined from an embryo biopsy using fluorescence in situ hybridisation. As over half of all embryos can be cytogenetically abnormal, excluding these embryos from selection has improved ongoing implantation rates in some studies. However, the restriction to the common aneuploidies still allows those embryos that may have other chromosomal rearrangements to remain undetected. This limits the usefulness of the screening.
Stem cells and therapeutic cloning
Much media hype has surrounded the prospects of using embryonic stem cells in the treatment of degenerative diseases and the in vivo repair of damaged tissues. Potential treatments range from restoration of spinal cord function after injury to the cure of diabetes by replenishment of insulin producing cells of the pancreas. Neurological, hepatic, and cardiac or skeletal muscle cell lines derived from mouse embryos have all been used successfully in several mouse model systems to ameliorate symptoms previously untreatable by conventional treatment. However, derivation of embryonic stem cell lines in humans is more difficult. Many problems still have to be overcome before there is any prospect of their use in treatment.
In the United Kingdom, after heated debate in both Houses and following the advice of a select committee of the House of Lords, legislation has been passed that allows research using human stem cells derived from human embryos that are surplus to in vitro fertilisation programmes. Creation of stem cell lines tailored to be immunologically compatible by cell nuclear replacement (therapeutic cloning) is also permitted, as is the creation of embryos specifically for this purpose. However, creation and use of human embryos in vitro falls under the Human Fertilisation and Embryology Act, and the Human Fertilisation and Embryology Authority (HFEA) will examine all requests. It is a requirement of an HFEA licence that a sample of the line is lodged with the newly created stem cell bank of the Medical Research Council, which will administer the use of the deposited cell lines by third parties. Further reading 
